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LOADING MACHINES FOR TESTING PURPOSES. 

\n important operation in the manufacture of electrical 
apparatus is the commercial test through which all machines 
are carried. This test may require a machine to be kept under 
load for some hours, and to put the entire output of a large fac- 
tory through this operation would call for an enormous sup- 
ply of power, were it not possible to obtain the desired con- 
dition without wasting the output. The method generally used 
is the well-known Hopkinson circulating test, or some modi- 
fication of that very pretty system, in which the power re- 
quired is only that actually needed to supply the losses. The 
method of applying this test in practice is described in a short 
serial by Mr. E. A. Regestein, entitled “Loading Machines for 
Testing Purposes—Supplying Only the Losses,” the first sec- 
tion of which will be found on another page of this issue. This 
article should be of value to all those interested in electrical 
machines, 
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STATISTICS OF LIGHTNING. 

The importance of protecting our transmission systems and 
power stations from atmospheric discharges and lightning is 
becoming yearly more and more important. Transmission sys- 
tems are growing rapidly both in the area of the district covered 
by the lines and in the size of the generating station. This 
growth of a system, carrying it through a wider territory, ex- 
poses it more to lightning; while damage at a large station 
may be more serious than in a small one. Moreover, as the 
station grows in size it becomes more and more important that 
there should be no interruption to the service. 

There are various ways of guarding against lightning, and 
a number of them seem’ to be more or less effective, as break- 
downs due ‘to this cause are not frequent. However, the opin- 
ions of different engineers as to the best means of protection 
differ widely. 
character of the damage which each engineer is trying to avoid. 


This difference of opinion is probably due to the 


In some cases the apparatus at the stations seem to stand in little 
danger, and the most annoying effect is shattering of the trans- 
mission poles. Here, in some cases, a grounded wire carried 
along the top of the pole seems to give effective protection. 
When, however, the trouble comes at the station, this grounded 
wire is not sufficient, and in such cases some form of discharge 
But not 


all engineers will agree to these generalizations and it would 


apparatus has, apparently, been found to be the best. 


seem that in Europe a similar difference of opinion exists, 
for we were told not long since, in an address before the Ameri- 
can Institute of Electrical Engineers, of an Italian system 
which, by means of a spray of water, had eliminated all risk 
of lightning; yet one of the most elaborate arresters devised 
of late has been brought out in Italy. If the water spray were 
entirely as effective as one might be led to believe from the de- 
scription, there would seem to be no occasion for the other 
device. 

The matter of lightning 
recent Chicago meeting of the American Institute of Elec- 
and disadvantages 


protection was taken up at the 


trical Engineers, and the advantages 
of various methods of protection were discussed; but no 
positive conclusions seem to have been reached. The matter 
was introduced by a paper by Mr. H. C. Wirt, who held that 
the grounded wire was an effective protection for poles, but 
gave no protection to the stations. On the other hand, ar- 
resters protect the stations, but not the line. Where arresters 
are used, Mr. Wirt holds the opinion that reactive coils should 
always be used; but there seems to be considerable difficulty 
in obtaining arresters which will protect the station effectively 
against lightning, but which can not be operated by the sta- 
tion apparatus. 

Our knowledge to-day does not seem to have advanced much 
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beyond what we knew a few years ago, due probably to the fact 
that no systematic effort has been made to collect data. At 
the Niagara Falls convention last year, the subject of light- 
ning protection was brought up, and a good many experiences 
related. It was suggested at that time that an effort should be 
made to collect data, each station engineer cooperating. Pos- 
sibly it was too soon to expect much result from this work, 
if indeed, much can be accomplished without an organized ef- 
fort. It would seem that in this matter the United States 
Weather Bureau might cooperate to advantage. This service 
has expert observers scattered all over the country, whose busi- 
ness it is to study and make record of the atmospheric phe- 
nomena; and in this the effects of lightning would seem to have 
a place, just as much as the damage caused by a severe wind- 
storm. Damage to a transmission plant which stops the serv- 
ice is more or less of a public calamity, and the whole loss 
is not shown in the bill for repairs at the station. A careful 
record of all such accidents, showing the damage done, the kind 
of machinery at the station and the means of protection in use, 
could be kept in such form as to be of the greatest value to trans- 
. mission engineers without detriment to the systems injured. 
Records of damage due to lightning are kept in Hungary, but 
these are general, and have no special reference to electric 
There the matter is studied as a scientific problem, 
There 
is need for a much more comprehensive system of record- 
keeping in this country, and the weather bureau seems best 
fitted to undertake it. For an individual to collect satisfactory 
information is practically impossible, because of the rarity of 
such accidents; but the weather bureau, covering as it does the 
entire country, could probably, within a year or two, amass 


systems. 
and assistance is rendered by the insurance companies. 


a most valuable series of records. 





ELECTROMOTIVE FORCE INDUCED IN A ROTATING 
DIELECTRIC. 


By a very pretty experiment Mr. H. A. Wilson has con- 
firmed a deduction of Maxwell’s electromagnetic theory. This 
theory leads to the conclusion, that if a dielectric be rotated 
in a magnetic field about an axis parallel to the direction of 
the field, an eleetromotive force will be set up in a radial di- 
rection. Mr. Wilson’s method, which is described in the pro- 
ceedings of the Royal Society for June 2, 1904, was to coat 
a hollow ebonite cylinder inside and out with metal, and then 
to rotate this in a magnetic field, contact being made by means 
of brushes with the inner and outer surfaces. The conductors 
from these brushes were carried to two quadrants of a sensi- 
tive electrometer, the other two being connected to the earth, 
and the deflection was observed. - Upon reversing the magnetic 
field, the deflection was in the opposite direction, indicating 
a reversal of the electromotive force in the ebonite. Mr. Wilson 
also found that an electromotive force is set up in a dielectric 
when rotated in a magnetic field parallel to the axis of revo- 
lution, the deflection being in the same direction as that in 
a conductor, and being proportional to the intensity of the 
field and the speed of revolution. The value of this electro- 
motive force may be calculated according to the theory of 
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Lorentz and Larmor, by assuming that the electromotive force 
induced in the dielectric is equal to that induced in a conduc- 
K—1 
il 
ity of the dielectric. Thus again does experimental evidence 
support one of the most brilliant and important mathematical 
generalizations that has ever been made in physical science. 


tor, multiplied by 





»K being the specific inductive capac- 





AUTOMOBILE LINES AS RAILWAY FEEDERS. 

From recent consular reports we gather that the employ- 
ment of automobile omnibuses as feeders to steam railwav lines, 
and in place of the antiquated horse-drawn vehicle, has been 
quite successful abroad. The Great Western Railway Company, 
of England, started an experimental line last August, and it is 
now announced in the London Times that the automobiles have 
served so successfully as perfectly adequate substitutes in 
sparsely settled districts, for fixed lines of costly railway, that 
the railway company has given an order for the construction of 
a considerable number of other motor omnibuses, for use at 
various points. These omnibuses carry baggage as well as pas- 
sengers, and arrangements are now being made for carrying 
mail. This is in line with the development of the so-called 
trackless trolley in this country. Where traffic is light and fre- 
quent service not desired, either of these two systems would 
seem to meet the need for better transportation facilities, pro- 
vided, of course, the roads are good. There are probably many 
localities where one or the other of these systems could be put 
in service, with good prospects of financial success, but where 
it would be foolish to go to the expense of a railroad. On the 
other hand, many instances might be pointed out where the 
demand for some method of moving persons and goods has 
brought about the construction of a railroad—frequently an 
electric road—which, after construction, was not profitable. 
Motor Cars. 

These omnibus lines, besides being feeders to the railroads, 
are one means by which the latter may fight the electric roads. 
In this they supplement the so-called motor cars—that is, light 
cars equipped with a small gasoline or steam engine, used for 
short-distance runs. Cars of this type are rapidly coming into 
use in England and other European countries. United States 


Consul Hugh Pitcairn, at Hamburg, Germany, reports that the 


Bavarian ministry of transportation is about to put a number 
of them into service. 


COPPER PRODUCTION. 

Copper is more closely identified with the electrical in- 
dustry than with any other, and for this reason the produc- 
tion of copper should correspond, in some degree, with the 
electrical activity. The following figures, showing the produc- 
tion during the year 1903, are given in a recent consular report. 
The total output was 565,820 long tons. It was 541,295 long 
tons the preceding year. The figures in detail show an increase 
during the last year in all countries except two, the output 
of these two being of little importance. Of the total copper 
output, the United States is credited with fifty-three per cent, 
and North America with 64.7 per cent. Europe follows with 
16.5 per cent, the most important European copper-producing 
countries being Spain and Portugal. Asia contributed 10.7 
per cent, this coming from Japan and Australasia. South 
America contributed 7.1 per cent, three-quarters of this coming 
from Chili. ' 
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SALES OF ELECTRICAL ENERGY IN BULK. 

Electric transmission, the development of water power and 
the construction of great steam-driven stations have led to the 
frequent sale of large amounts of energy to single consumers. 

In some cases the purchaser of electrical energy in bulk 
is a corporation operating a lighting or street railway system. 
Cities and towns that own municipal lighting plants are also 
finding it to their advantage in some cases to purchase elec- 
trie current from private generating and transmission systems. 
Among the most important purchasers of electrical energy on 
a great scale are the large mining and manufacturing plants 
that employ it for lighting, power and chemical purposes. 

Sales of energy in bulk are made by electric water-power 
systems, pure and simple, that have no other business, by com- 
panies engaged in the general distribution of light and power, 
and by street railway plants. 

In all of these cases the economic justification of such sales 
of energy is found in the fact that its cost of production at 
the water-power, the central station or the railway plant is less 
than such cost at the point of use. The advantage at the gen- 
erating plant is usually due not merely to the substitution of 
water power for steam or the low cost of fuel, but also to pro- 
duction on a great scale and to the long daily periods during 
which the equipment may be kept in operation at near its max- 
imum capacity. 

Most prominent among the vendors of electrical energy 
in hulk are the great water-power systems. Such systems more 
frequently carry on their operations by the aid of long trans- 
missions, but this is not always the case. Examples of elec- 
tric water-power plants that sell energy in large units close 
at hand may be seen at Sault Ste. Marie, Mich., and Ni- 
agara Falls and Massena, N. Y. At the first and last of 
these three plants nearly all of the developed energy is delivered 
to nearby factories, but the Niagara Falls stations carry the 
railway and lighting systems of Buffalo in addition to a large 
local factory load. 

Independent systems operating long transmissions of water 
power usually include lighting and electric railway plants 
as well as manufacturing establishments among their customers. 
Typical systems of this sort are more common in the Rocky 
Mountain region and on the Pacific Coast than elsewhere, 
but good examples may also be found in the East. In Cali- 
fornia, between the power-house ai Colgate and the shores of 
San Francisco bay, some 140 miles distant, the Bay Counties’ 
transmission supplies a chain of smelters, factories, electric 
railways and lighting plants with electrical energy. For the 
waier-power plant at Canon Ferry, on the Missouri river, the 
load is made up of factories and smelters, and electric railway 
and lighting systems at Helena twenty miles and at Butte 


sixty-five miles distant. The transmission from Speir Falls 


and Mechanicville, on the Hudson river, supplies energy for 
the electric lighting and railway systems of Troy, Albany and 
Schenectady, for several thousand kilowatts of motors at the 
works of the General Electric Company and numerous smaller 
loads at intermediate points. 
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On its eighty-three-mile line between the generating plant 
and Montreal, the Shawinigan Falls transmission delivers en- 
ergy for some smaller lighting plants as well as to the great 
electrical supply system in that city. Some large systems that 
exist primarily for the general distribution of light and power 
find it to their advantage to supply electrical energy in bulk 
to smaller lighting systems as well as to manufacturing plants. 
The Edison Electric Illuminating Company of Boston, be- 
sides operating its own system which now extends fully twenty- 
five miles from its two generating stations on the harbor front 
in that city, supplies all of the electrical energy distributed by 
several smaller and independent lighting plants. One of these 
plants is owned by the town in which it is located. 

All of the electric current distributed by the local lighting 
company in Blackstone, 
other corporation whose generating plant is in Rhode Island. 
In Lenox, Mass., and also at Adams in the same state, 


Mass., is brought from an- 


the local lighting companies purchase their electric energy 
from independent corporations. 

Electric lighting systems also sell energy to independent 
railways in some instances, especially in cases where the former 
operate their generating plants with water power. A notable 
illustration of this practice exists at Montreal, Canada, where 
the lighting company supplies power to motor-generators of 
3,600 total kilowatt capacity in the station of the street rail- 
way corporations there. Almost all of the energy distributed 
by the Montreal lighting company is derived from water power. 
Of course there are many cases where electric railway and light- 
ing systems are owned by a single corporation, but this prac- 
tice is not now under consideration. 

A growing tendency exists for the sale of energy to lighting 
plants by interurban electric railways, especially in states where 
the railway charters do not permit them to engage directly in 
the general distribution of light and power. In states 
where the electric railways have lighting powers, a frequent re- 
sult is the actual consolidation of plants along the lines of 
interurban roads. Where, as in Massachusetts, the electric 
railways are denied general lighting powers, there is a constant 
effort to get concessions along this line by special legislation. 
The concession most easily obtained is that to sell electric cur- 
rent in bulk to lighting systems that care to purchase it. 

A Massachusetts general law of 1902 gave street railways 
the right to sell current to municipal lighting plants, and in 
1903 the special charter of the Huntington & Westfield 
River Railway authorized it to sell electric current to any street 
railway or electric light company. 

For local electrical supply systems the most important cus- 
tomers for power in bulk are large manufacturing plants. The 
ability to make rates that are attractive to large factories is 
frequently increased by the utilization of water power in the 
electrical system, but much progress in this direction is also 
being made with steam-driven stations. An example of this 
sort exists in Montreal where a cotton factory with motors of 
3,412 horse-power is operated by the lighting system. 
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The Berlin, Germany, Central Station. 


HE extensive system of lighting and 
power plants which are now 
in operation to furnish current 

for the city of Berlin, is one of 
the largest in Europe, as well as one 
of the oldest of such undertakings, 
It is controlled by the Berlin Electricity 
Works, which now operate six large sta- 
tions in the city of Berlin and the 
suburbs. ‘These stations furnish current 
for lighting and motors, as well as for 
the extensive traction lines. The com- 
pany was founded by Emil Rathenau, 
who is also president of the well-known 
Allgemeine Electric Company, one of the 
largest of the German electrical construc- 
tion firms, and most of the apparatus used 
The six 
stations which lie in the city and suburbs 


in the stations is of this make. 


each form a complete generating plant 
Four of these sta- 
tions are in Berlin itself and the two 
others lie not far outside. M. Emil Oet- 
tli, one of the leading engineers of the 
company, has kindly furnished the fol- 
lowing information as to one of the most 
extensive and best equipped of these 
plants. 

The oldest, as well as the largest of 
the four central stations which lie within 
the city limits of Berlin, is the plant 
known as the Schiffbauerdamm-Luisen- 
strasse. This plant is the combination 
of two large central station buildings 
which lie adjoining each other on the 
same piece of ground. Each station, how- 
ever, is a completely independent plant 
as far as the electrical and mechanical 
outfit is concerned. The two are connect- 
ed by a system of cables, so that they can 
supply the same circuits when necessary. 

The entrance to the plant is by way of 
the large office building of the Allgemeine 
company which lies on the bank of the 
Spree. Of the two plants which occupy 
this ground, the older station lying next 
the river, serves mainly to furnish cur- 
rent for part of the lighting circuits of 
Berlin, and distributes current to the 
surrounding district. The second sta- 
tion lying in the rear and known as the 
Luisenstrasse plant has been erected later, 
and generates current for the different 
tramway lines of the city. It can, how- 
ever, be used as a reserve to help out the 
lighting station when an extra supply is 
needed. 

The Schiffbauerdamm station which 
supplies the lighting current is composed 
of a boiler house and a dynamo room, 
which form an extensive building. The 


of considerable size. 





By C. L. Durand. 


two parts of the plant lie on the ground 
floor and directly adjoining each other. 
One of the engravings shows the general 
disposition of the boiler room of this sta- 
tion. It has two large chimneys, which 
lie just outside of the building. The 
boiler room is well laid out, and equipped 
with the most modern steam appliances. 
It contains eleven water-tube boilers of 
the Steinmiiller system, a well-known 
German make. The boilers are disposed 
in two rows, one on each side of the sta- 
tion, leaving a space in the centre for the 
coal. Six of the boilers have a heating 
surface of 303 square metres, while the 
other five have a somewhat larger capac- 
ity, 452 square metres. 

The appearance of the large dynamo 





Dynamo Room, SCHIFFBAUERDAMM, LIGHTING 
AND PoweER SysTEM, BERLIN, GERMANY. 


room, which is entered from the boiler 
room, will be noticed in another engrav- 
ing. Here are disposed five upright en- 
gines of considerable size and power. The 
engines are direct-coupled to the dyna- 
mos. The latter are mounted in pairs 
on each side of the engine, making a total 
of ten dynamos for the station. The first 
three of these engines have each a maxi- 
mum capacity of 1,200 horse-power. The 
dynamos which are coupled to them are 
direct-current generators whose current 
is sent to the switchboard by an under- 
ground circuit for the distribution to the 
different feeders for the city lighting. 
The last two engine and dynamo units 
have a maximum capacity of 1,200 horse- 
power each. These latter dynamos fur- 
nish high-potential alternating current 


at a tension of 3,000 volts. This cur- 
rent is sent by underground cables to an- 
other of the Berlin central stations known 
as the Markgrafenstrasse plant. At this 
point it is transformed to direct current 
by rotary converters, and is used to help 
out the latter station. This arrangement 
was found necessary in order to provide 
for the increased load upon the above 
mentioned station, as there was no more 
room in that plant for installing new 
generating units. The dynamo room is 
lighted by seven large windows which 
face the main yard of the station. The 
latter serves for bringing in the coal sup- 
ply for the first and second plants and 
for taking out the cinders. 

The second building, which also faces 
upon the main yard, is known as the Lui- 
senstrasse plant. It is contained in a large 
two-story brick structure. The general 
disposition of the plant is different in 
most respects from the former. As the 
amount of available ground was quite 
limited, the two-story form became almost 
essential in order to utilize the space to 
good advantage, and the new station is 
one of the few which have the boiler room 
placed above the dynamo room. Beside 
the station building is erected a single 
chimney of considerable size and seventy- 
six metres high. The steam which comes 
from the boilers is collected in a main 
steam pipe. The latter is placed in a 
special compartment three metres high, 
which lies between the boiler room and 
the dynamo hall. From this pipe branch 
off a number of supply pipes, which pass 
down to the engines placed in the room 
below. 

A view in the main dynamo room of 
the Luisenstrasse plant is shown in one 
of the engravings. The engines are among 
the largest which have been built in Ger- 
many, and represent the most modern 
improvements in this line. Like all the 
engines used by the Berlin Electricity 
Works, they are of the condensing type. 
The water supply for the condensers, for 
which a considerable volume is used, is 
taken directly from the river. The 
piping, of large diameter, which is used 
for the condenser supply is placed in the 
cable cellar. The latter contains the 
cables which pass from the main switch- 
board of the station to supply the trac- 
tion lines. 

The main dynamo room is fifteen 
metres high and is well lighted by large - 
windows in each end. Here are installed 
three engine and dynamo units of excep- 
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ional size. The engines are of the up- 
right pattern, and are provided with four 
steam cylinders. Two platforms, which 
pass around the engines at different 
heights, make all the working parts ac- 
cessible. Each of these large units is 
capable of furnishing 3,000 horse-power. 
The four cylinders comprise a high-press- 
ure, a mean-pressure and two low-press- 
ure cylinders. These are arranged in two 
pairs, lying beside each other. On the 
top of one pair is the high-pressure cylin- 
der and below it one of the low-pressure 


cylinders. These two cylinders work a 
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tanks containing the lubricating oil. An- 
other room contains two motor-driven 
centrifugal pumps, which are used to pro- 
vide the water supply for the boilers. The 
pumps send the water up to a reservoir 
which lies above the boiler room, and from 
there a series of distribution pipes lead 
down to the boilers. 

On each side of the steam engine and 
driven direct from the main crank shaft 
is one of the six large direct-current gen- 
erators of the station. These machines 
have been built by the Allgemeine Com- 
pany and represent the latest improve- 
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0.5. metre long. It contains a drum 
winding of copper bars. The latter are 
well insulated by a sheath of micanite 
and are laid in slots. The large commu- 
tator is formed of 500 bars of hard-drawn 
copper with mica insulation. In these 
machines the brush-holder support is 
mounted independent of the outer bars, 
and is held from the field casting by a set 
of cast-iron arms, as will be noticed. The 
arms hold a massive ring from which 
project the rods carrying the brush-hold- 
ers. The ring, which runs in grooves in 
the arms, can be turned about so as to 
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common piston. The second pair has the 
mean-pressure cylinder at the top and 
the other low-pressure at the bottom, op- 
erating a second piston. Thus, the two pis- 
tons work side by side upon a common 
crank-shaft. The cylinders are upheld by 
two strong iron supports and opposite 
these are placed two massive steel col- 
umns. ‘lhe cylinders are thus connected 
with the bed-plate, and the whole forms a 
very solid construction. 

On one side of the dynamo hall lies the 
oil room, which has a ceries of large 


ments in dynamo design. These gener- 
ators give from 250 to 280 volts and 
operate at eighty-five revolutions per min- 
ute. Each of the machines has a capacity 
of over 1,000 kilowatts. A heavy flywheel 
lies between the machine and the engine. 

The circular-field casting measures 
about five metres in diameter and is built 
in two halves. Nearly half of the machine 
lies below the floor level. The field con- 
sists of sixteen pole-pieces of the usual 
form. The armature of these generators 
measures 3.3 metres in diameter and is 


shift the brushes by means of a hand- 
wheel and worm-gearing. The current 
passes from the brush-holder rods to two 
well-insulated rings. The latter are con- 
nected by flexible cable with the main 
terminals of the dynamo. 

The boiler plant lying on the floor 
above consists of eight boilers, which are 
placed in two rooms with a central space 
between them. The coal is placed in this 
space and the grate openings face each 
other. Each of the boilers has about 303 
square metres heating surface. The boil- 
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ers are of the Heine water-tube pattern. 
They are built to furnish a steam pressure 
of fourteen kilogrammes per square centi- 
metre. The boiler plant is provided with 
a superheating apparatus into which the 
steam is sent before passing into the en- 
gine. The superheater, which lies near 
the boiler, raises the temperature of the 
steam to about 300 degrees centigrade. 
This disposition has been adopted so as 
to decrease the losses due to condensed 
water in the piping and engine cylin- 
ders, and, in fact, the loss due to this 
cause has been almost entirely overcome 
in the present plant, thus resulting in 
an economy of fuel. Owing to the careful 
design of the boiler plant and the excel- 
lent construction and working of the 
steam engines and dynamos, the figure 
for the coal consumption per kilowatt-hour 
has been brought down to a remarkably 
low limit. The tests which have been made 
as to this point show that for an indi- 
cated horse-power-hour under normal 
working, the figure for the steam con- 
sumption is only 4.3 kilogrammes of 
steam, which represents 0.6 kilogrammes 
of coal, and per kilowatt-hour only 5.” 
kilogrammes of steam, or 0.72  kilo- 
grammes of coal. These results are among 
the best which have been as vet obtained 
in Europe. 

The water supply of the boiler is first 
passed through a feed-water heater. A 
steam pump sends the water from the 
main supply through the heater to the 
boilers. The system of handling the coal 
is well carried out, and nearly all the 
operations are automatic. A series of 
conveyors take the coal from the main 
yard and bring it to the coal supply above 
the boiler room. A large space has been 
provided in the cellar for storing the coal. 
An inclined belt conveyor takes the coal 
from the yard and unloads it in the 
cellar. A second and éimilar conveyor 
elevates the coal from the cellar to the 
second floor and drops it into the coal 
bunkers, which are placed directly above 
the middle space between the boilers. 
From the bunkers it is fed down on to 
the floor of the boiler room by means of 
a series of cylindrical coal chutes. 

The current from the Lumisenstrasse 
plant is used mainly for the electric trac- 
tion lines in the city of Berlin and sub- 
urbs. In exceptional cases, when the 
Schiffbauerdamm station becomes over- 
loaded and needs additional current for 
lighting, or when one of the machines is 
shut down, one of the generating units of 
the former plant is devoted to this pur- 
pose, and serves to supply the other with 
the requisite current. Arrangements are 
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provided for connecting the generators 
to the switchboard in the other station and 
they can thus work in parallel on the lines 
along with the other machines. To pro- 
vide for such cases, the Luisenstrasse 
plant was laid out so as to have a con- 
siderable reserve supply for the require- 
ments of the lighting circuits. 

One of the interesting points of the 
station is the extensive system of switch- 
boards which has been installed in order 
to afford an easy handling of the different 
circuits as well as their regulation. At 
the same time it was desired to provide 
means for changing over rapidly from 
the traction to the lighting circuits and 
vice versa. One of the engravings shows 
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pliances. By a simple movement of the 
switch lever any one of the six dynamos 
can be thrown from the tramway to the 
lighting circuit. The main switchboard 
also contains the rheostat for regulating 
the current of the exciter fields. When 
used on the traction circuit the two gen- 
erators of each engine are connected in 
series in order to furnish the voltage which 
is needed for the tramway system, which 
uses 500 volts on the motors. The cur. 
rent passes from the main bus-bars of 
the switchboard to the different feeders of 
the traction system. The tramway switch- 
boards lying at each side contain the 
necessary apparatus for making the con- 
nections of each feeder as required. Auto- 
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a view of the main switchboard, which 
is installed in a gallery to one side of the 
main dynamo room. The outfit consists 
of a main switchboard for the machines, 
which is placed in the centre. On either 
side of it is one of the distribution switch- 
boards. The latter are used to make the 
combinations for the tramway circuits. 
The switchboards are made up of gray 
marble panels and have a considerable 
space in the rear which is occupied by the 
copper bar connections. The current is 
brought to the switchboard from the main 
terminals of the machines by heavy cop- 
per bars, which lead to the central board. 
Each of the dynamos is provided with a 
voltmeter and an ammeter, besides a 
changing lever and the usual safety ap- 


matic circuit-breakers of an improved pat- 
tern are used here to provide against over- 
loads. 

Although the engines of all the stations 
belonging to the Berlin Electricity Works 
are provided with efficient steam govern- 
ors and thus have a good speed regula- 
tion, in order to keep the voltage of the 
lighting circuits at the greatest possible 
uniformity a battery of accumulators is 
used which works in parallel with the 
main line. This has been fgund a great 
improvement both as ae 
from overloads and greater stawainess in 
the light. During the period of light 
loads (which comes from 1 to 6 a. M.) the 
accumulators are charged from the mail 
dynamos. The batteries are of a high 
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quality and are capable of holding up 
their charge without loss until the time 
of discharge into the circuits. The bat- 
tery which is used for the lighting circuits 
of the present plants comprises two rows 
containing 140 cells each. The two rows 
are connected in parallel. As will be ob- 
served in the engraving, the cells are of 
large size and are contained in lead-lined 
wood tanks. The battery is placed in a 
large room which is especially laid out 
for the purpose. Each of the two rows 
or halves of the battery is capable of fur- 
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and the operation of adding or subtracting 
the cells is carried out by an automatic 
device. One af the engravings shows 
the switchboard which is used for the ac- 
cumulators. In the foreground is the 
automatic coupling apparatus, which is 
also provided with a set of hand-wheels. 

The traction circuits are also equipped 
with a large battery of accumulators 
which work in parallel on the line. In 
this case, however, it is not necessary to 
keep the voltage exactly constant, and 
the automatic apparatus is dispensed with. 
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lery. The cables lead to two connection 
vaults which lie under the adjoining 
streets. ‘The vaults contain a cable con- 
nection board, which has a safety fuse 
for each circuit. From here the cables 
for the different circuits pass underneath 
the streets. As the feeders of the traction 
lines have very different lengths, the drop 
in voltage is considerable in the case of 
the longest feeders. To provide for these, 
a set of boosters is employed. These con- 
sist of a direct-current motor which drives 
a generator by direct coupling. 
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uishing « current of 2,600 ampere-hours 
during a three hours’ discharge. It de- 


livers a voltage of 2 by 130 volts. 

Seeing that the voltage of the cell rises 
during the charge and falls again during 
the discharge on the line, means must be 
provided for keeping the voltage constant 
under these circumstances. This is car- 
ned out in the present case by connect- 
ing in a certain number of cells or throw- 
ing them off the circuit when necessary, 
and a uniform voltage is obtained by this 
means. ‘l'o carry this out a special switch- 
board is provided for the lighting battery, 


The battery in this case is used to take 
up the shocks due to the variable current 
of the tramway lines. It is made up of 
256 cells connected in series. At 500 volts 
it is capable of furnishing 1,400 ampere- 
hours on a one-hour discharge. 

The current is brought from the switch- 
boards of the station to the different parts 
of the feeder system by a series of cables. 
The lighting as well as the tramway cables 
consist of iron armored asphalted lead 
cables, which are laid in a long under- 
ground passage. They are fastened to the 
ceiling and against the walls of the gal- 


‘The exit from the station plant leads 
through the extensive office building erect- 
ed by the Berlin Electricity Works. Here 
is the headquarters of the company and 
it has a large number of offices which are 
devoted to carrying on the different opera- 
tions connected with the supply of light 
and power. 

The above station is only a small por- 
tion of the entire plant which the com- 
pany possesses, as it has five other stations 
in or near the city. It serves, however, to 
give an idea of the method of equipment 
of the Berlin stations and shows the ex-~ 
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tensive development which the whole sys- 
tem has now reached. Starting from a 
small beginning, as it opened in 1885 














ACCUMULATOR SWITCHBOARD, LIGHTING AND 
Power SystTEM, BERLIN, GERMANY. 


with only 3,000 lamps, it is now one of 
the largest central station systems of Eu- 
rope. 
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page to take place as the speed of the car 
increases. ‘Two systems of wiring are 
proposed. In both automatic switches 
open and close the generator circuit as 
the voltage falls or rises above that of 
the storage battery used to supply the 
lights when the car is not in motion. The 
polarity of the machine is reversed with a 
change in the direction of the car by shift- 
ing the brushes. During the day or at 
other times when no lighting is required, 
the dynamo is thrown out of action by 
moving a handle which presses the main 
spring of the regulator and lifts the idler 
pulleys out of contact with the driving 
pulleys on the car axle. This can be done 


. at any time from the interior of the car. 





“The Hall Boy.” 

The Hall Boy is a most interesting lit- 
tle magazine edited and printed by the 
pupils of Nazareth (Pa.) Hall each of 
the nine months of the school year. In 
the issue of the Hall Boy for January, 
1904, through the courtesy of Dr. John W. 
Jordan, who entered Nazareth Hall in 1852, 
there is presented a reproduction of the 
school paper which was edited and written 
by hall boys in 1859. The bulk of 
the matter at this time was given up to a 
celebration of the laying of the Atlantic 
cable. The versatile editors were Bowman 
H. McCalla, of Spanish-American war 
fame, and who was in charge of the 
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The Boehm System of Train 
Lighting. 

A new train-lighting system is described 
in the Hlectrical Review, London, for June 
1%. This is an axle-light system, the gen- 
erator being driven by means of friction 
wheels. Regulation with varying speed of 
car is obtained by two idlers mounted on 
eccentrics, and held in contact with the 
dynamo wheel and the driving wheel on 
the axle by a spring. A solenoid connect- 
ed in shunt across the generator acts in 
opposition to this spring, and causes slip- 


American relief of Pekin. The other 
editor was Mr. Joseph Ridgway. 

Saal 
Association of Civil Engineers of 
Cornell University. 

Vol. xii of the Transactions of the 
Association of Civil Engineers of Cornell 
University for the year 1903-1904 con- 
tains several valuable articles. Those of 
interest to the electrical engineer are a de- 
scription of the Atlantic avenue improve- 
ment of the Long Island R. R., Brooklyn, 
N. Y., by J. B. French, and notes on work 
done in the college laboratory for testing 
materials, by E. J. McCaustland. 
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LONG SPANS FOR TRANSMISSION 
LINES.' 





BY F. 0. BLACKWELL. 


Many cities to-day are dependent for 
their lighting, transportation, water sup- 
ply and the operation of their industries 
upon electric power transmitted over con. 
siderable distances. 

Unfortunately interruptions of the 
power service do occur not infrequently 
and when they do happen they so incon. 
venience the public as to be most con. 
spicuous. The impression that long-dis. 
tance power transmissions are unreliable 
has some basis of fact that seriously in 
terferes with their development. Although 
absolutely continuous service may not be 
possible, many of the troubles now ex. 
perienced can be either altogether climi- 
nated or greatly reduced. Among the 
principal causes of interruption, so far 
as the line is concerned, may be men- 
tioned : 

Short-circuiting of lines by branches 
of trees, wires, or by large birds getting 
across them. 

Burning of wooden pins, cross-arms and 
pole-tops by leakage or electrostatic dis- 
charges from the conductors. 

Burning of wooden poles at the ground 
from forest or prairie fires. 

Failure of insulators from puncture by 
the current, or their destruction }y mis- 
siles, discharged maliciously. 

Lightning damaging the apparatus con- 
nected to the circuits and-sometimes de- 
stroying poles. 

Accidents due to heavy winds overturn- 
ing the poles or to floods washing them 
out. 

The deterioration of a line requires its 
replacement in from five to twenty years, 
depending on climatic conditions and the 
material which is used in its construe- 
tion. This replacement of the poles with 
new ones can only be done by shutting 
off the current or at the risk of accidental 
interruptions. Let us see what can be 
gained by substituting a steel tower con- 
struction with long spans for a wooden 
pole line. - 

Short-circuits are by far the most com- 
mon difficulty, the only remedy for which 
is to put the wires so far apart that they 
are unlikely to be bridged across. This 
can readily be done even with more than 
one circuit when a steel cross-arm is em- 
ployed. Burning is, of course, entirely 
done away with where metal construction 
is used. 

Failure of insulators from electrical 
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1 A paper presented at the 188th meeting of the Ameti- 
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causes can be obviated by getting larger 
and better insulators; this is practicable 
where the spans are long and the number 
of insulators is small. Insulators on high 
towers are much poorer targets than when 
they are near the ground and so are less 
liable to be broken. 

Each metal tower is a lightning arrester 
and as they are the highest points in the 
line they materially assist in its discharge ; 
the tower itself, being a conductor, can 
not be injured by lightning. Steel struc- 
tures can be exactly figured to meet safely 
any strains that can come upon them and 
can generally be located only at safe places 
where there is no danger of washouts. 
The deterioration of a properly construct- 
ed and well-galvanized steel tower is very 
slight, as is proved by marine and wind- 
mill experience, and is practically negli- 
gible so far as the pins and cross-arms are 
concerned. Any part of a steel tower can 
be readily removed and replaced without 
interrupting the service. 

By far the greatest gain obtained from 
long spans is in the reduction of the 
number of parts. If one insulating sup- 
port takes the place of four or five, line 
troubles will be reduced nearly in direct 
proportion; the inspection and repair of 
the line wil] be much simplified and its 
cost of maintenance correspondingly di- 
minished. 


COST OF TOWERS. 

The cost of a tower construction as com- 
pared with wooden poles depends on the 
locality. \here the right kind of timber 
exists, it is of course cheaper; but in 
tropical countries where wooden poles 
would have to be transported long dis- 
tances the towers are much less expensive. 
In addition, to obtain long life a creosoted 


wood only could be employed and this- 


still further increases the expense. The 
fewer insulators and pins and the ease of 
transportation and erection are in favor 
of towers. They can be packed in light 
bundles suitable for mule-back transpor- 
tation and quickly put together even in 
the most inaccessible places. Even where 
the cost of the tower construction is great- 
er it is often justified by the greater cer- 
tainty of operation which it ensures and 
the lower cost of maintenance. 


STRENGTH OF CONDUCTOR. 

The first and most important con- 
sideration for long spans is the material 
of the conductor. Copper, aluminum and 
iron are available for this purpose. Vari- 
ous alloys of copper have great strength, 
but their conductivity is too low and their 
cost too high to compare favorably with 
the more common metals. Copper wire 
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varies widely in its characteristics depend- 
ing on the methods used in its manufac- 
ture. The copper is received at the wire 
mill in the form of cast-wire bars weigh- 
ing 300 to 350 pounds. It is then rolled 
into rods and the rods are drawn into 
wire of the required size. The tempera- 
ture at which the metal is rolled, the re- 
duction of area, both in rolling and draw- 
ing, and the amount of annealing which 
the wire is given—all have an important 
bearing on its characteristics. As the size 
of the original wire bar is limited, the 
smaller the wire the more it is worked, 
and, in general, the better the results. 
Cable made up of several strands has the 
advantage of using smaller wires than a 
solid conductor and also permits of longer 
lengths of conductor without splices. As- 
suming a 300-pound wire bar, a nineteen- 
strand cable, for example, can be made up 
weighing 5,700 pounds, while if solid wire 
were used the weight of one piece would 
be 300 pounds. In other words, there 
would be nineteen times as many joints 
with the solid wire as with the nineteen- 
strand cable. The smaller the wire and 
the greater the strength, the more brittle 
it becomes. This is partly compensated 
for by the greater flexibility of a cable 
and the fact that a strand can break with- 
out the whole conductor parting. 

‘Each strand should be a continuous wire 
without joints. Joints in the cable should 
be as few as possible and made by means 
of sleeves, as brazing or soldering anneals 
the wire and much reduces its strength. 
The permissible tension in the cable must 
not exceed the elastic limit, by which is 
meant the point at which the material 
will continue to elongate and will eventu- 
ally break, and not the usually accepted 
meaning of elastic limit as that point at 
which the strain ceases to be proportional 
to the stress. Copper cables recently made 
for a transmission plant with spans of 500 
feet had an elastic limit of 40,000 pounds 
per square inch; similar aluminum cable 
had an elastic limit of 12,000 to 14,000 
pounds per square inch; galvanized iron 
telegraph has an elastic limit of 35,000 
pounds. The ultimate tensile strengths of 
these wires were 60,000 pounds for cop- 
per, 24,000 pounds for aluminum and 


55,000 pounds for iron. 


The advantage of aluminum is that it 
weighs less than copper for jthe same con- 
ductivity, but for long spans its lesser 
strength, greater diameter and higher co- 
efficient of expansion are against it. Steel 
wire has about nine times and iron wire or 
cable about six times the resistance of 
copper so that they are more expensive 
as a conductor than copper. In order to 
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avoid oxidization it is necessary to gal- 
vanize iron or steel wire; this partially 
anneals it and reduces its strength. There 
are cases where the size of high-pressure 
line conductors is determined not by re- 
sistance but by mechanical strength, and 
inj such eases iron or steel wire can be 
used to advantage. 


ELASTICITY, 


The elasticity of the conductor is of 
considerable value in reducing the sag 
when the stress is removed, as will be 
shown later. The elongation of the wire 
under stress is less after it has once been 
stretched. The elasticity of cable is great- 
er than that of solid wire, but both wire 
and cable take a set under any stress 
to which they may be subjected. In the 
following table is given the modulus of 
elasticity of copper, aluminum and iron 
wire: 


Copper hard-drawn wire............ 19,500,000 
Aluminum hard-drawn wire.... ... 10,200,000 
Iron hard-drawn telegraph wire..... 24,000,000 
Copper hard-drawn cable wire....... 16,300,000 


Each sample was stretched to a point 
somewhat below its elastic limit before 
testing. It will be noted that the copper 
cable is considerably more elastic than 
the solid copper wire, the latter being a 
strand of the cable. The aluminum wire 
was of nearly the same conductivity as 
the copper-wire strand and presumably 
would have had a lower modulus of 
elasticity if made up into cable. Alumi- 
num is considerably more elastic and has 
a decided advantage over copper in this 
respect. 

COEFFICIENTS OF EXPANSION. 

The coefficients of expansion for 

Fahrenheit degrees are as follows: 


CNIGN = 5 ooo 5s save ce sncue ewes 0.0000696 
PRRMMUM Sacco gey ovecs os casales 0.0000114 
PHRQN er ooo wunedzaeacadcncsnds ooteas 0.0000064 


As the worst condition so far as sag 
is concerned is reached when the conduc- 
tor is hot, a low temperature expansion 
is most desirable for long spans, and 
steel is in this respect better than either 
copper or aluminum. 


STRAINS IN CONDUCTORS. 


The strains upon the conductor are 
those due to its own weight and the wind 
acting upon its surface. In a cold climate 
in addition sleet may form upon the wire, 
increasing the weight and the surface ex- 
posed to the wind. On a line carrying 
any considerable amount of power it is 
improbable that sleet will ever form on 
account of the losses in the conductor 
slightly heating it. In order to be on the 
safe side, however, it is best to assume 
in the North a coating of ice one inch 
thick all around the conductor. The wind 
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velocity could never exceed 100 miles an 
hour which would give a pressure of forty 
pounds per square foot on a flat surface, 
or twenty pounds on a cylindrical surface 
such as that of a wire. The weight is of 
course a vertical stress and the wind a 
horizontal one at right angles to the wire. 
The greatest strain is caused by the re- 
sultant of these two. The worst con- 


ceivable condition is sleet on the wire, 
followed by extreme cold weather with 
Under such conditions the 


high winds. 





CurVES OF SPAN AND MAximuM SaG 
FOR COPPER. 
probabilities are that the ice on the con- 
ductor would break off, but without some 
data on the subject it is hardly safe to 
assume that this would be the case. In 
warm climates the absence of sleet and 
the lesser range of temperature make per- 
missible longer spans than in cold cli- 
mates. 
SAG OF WIRE. 
The maximum sag may be due to the 
conductor being loaded with sleet or to 
heating of the wire in a hot sun. The 





CuRvVEs oF SPAN AND Maximum SaG 
: FOR ALUMINUM. 
latter will generally be found to give the 
greater sag. Owing to the conductor be- 
ing elastic it is not necessary to consider 
the greatest deflection from a horizontal 
line between supports as the vertical sag 
of the wire. The wind pressure causes 
the wire to swing to one side and it is 
elongated by the combined strain of wind 
and weight, but as soon as it is relieved 
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of the wind pressure it swings back to 
a vertical position and contracts to the 
length required to carry its weight alone. 
The sag due to heating of the wire is aiso 
somewhat less than it otherwise would 
be, because when expanded the strain is 
less and the wire contracts. 

The extreme variation of temperature 
of the air in cold climates is about 150 
degrees Fahrenheit, while farther south it 
does not exceed 100 degrees Fahrenheit. 
To this must be added something for a 
metal conductor exposed to a hot sun. 
There are no data upon this, but a total 
variation of temperature of the conductor 
of 175 degrees Fahrenheit should be suffi- 
cient in any country. 

SPAN AND SAG CURVES. 

The attached curves of span and sag 

are based on the following data: 


Aluminum. Copper. 
Area 6-strand cable.......... 0.132 sq. in. 0.21sq.in. 
Diameter 6-strand cable...... 0.59 in. 0.51 in. 
Weight per foot.............. 0.240 Ib. 509 Ib 
eee 12,000 ** 40,000 ** 
Stress at 1/2 elastic limit..... 1,267 ** 2,640 * 
Stress at elastic limit ........ 2,584 ** 5,280 ‘* 
Wind pressure per sq. ft..... og 40 * 
Wind pressure per ft. cable.. 0.98 * 0.84 * 
Coefficient of expansion ..... 0.0C00096 
Variation in temperature.... 150° F. 150° F. 
Modulus of elasticity......... 8,006,000 16,000,000 


The equations from which the curves 
were calculated are given below and along- 
side of them is an example of a 1,000-foot 
copper span: 

S?2W _ 1000? x 0.98 











aT ao 
In which D = deflection in ft. 
S = span in ft. 

W = resultant of weight and 
wind in lb. per ft. of cable 
and 

T = stress allowed in cable. 

8 D* 
L=S+ 357 
8 x 46.4" 
1000 + 371000 ~ 1005.74 ft. 
In which L = length of cable, cold. 
L 
lL, = —o ae — 
1+ E 
1005.74 
20,000 1004.38 ft. 


ale 16,000,000 
In which L, = length of cable without 


stress 
F = lb. per sq. in. permitted 
in cable 
and E = modulus of elasticity 


L, = Iy (1 + C x B) = 1004.38 (1 + 
0.000009 a 150). = .1005.81 ft. In which 
L, = length of cable, hot (150 degrees 
Fahrenheit rise in temperature) 
C = coefficient of expansion 
and B = maximum degrees rise in tem- 
perature 
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p+ 93 p—Lyp =28LW 
64K A 


3 x 1000 


D* + —~3—— (1000 — 1005.51) D = 


3 x 1000 x 1005.81 W 
64 « 16,000,000 a 0.132 


D* — 2178.7 D = 22323 W 





In which A = area of cable. 


From this equation any detlection of 
the cable can be assumed and the corre. 
sponding weight calculated. For instance 
in the example, if D = 48.8 feet, W 
= 0.51 pounds ; that is, the sag hot with. 
out wind is 48.8 feet and this is the maxi. 
mum vertical deflection under the condi. 
tions assumed. 

If D = 51.1 feet, W = 0.98 pounds, 
which is the maximum deflection with 
wind, but’ this is at an angle of thirty. 
one degrees from the horizontal and the 
vertical sag is only 26.6 feet. 

The curves give the maximum sag for 
copper and aluminum cables at different 
spans with an increase of temperature of 
150 degrees Fahrenheit above the mini- 
mum temperature. The stresses at the 
minimum temperature due to wind and 
weight are limited to half the elastic 
limit in the upper curves and to the 
elastic limit in the lower curves. The 
modulus of elasticity of the copper cable 
was obtained by experiment, but that of 
the aluminum cable was assumed by con- 
sidering its elasticity to increase as much 
as copper cable compared with solid cop- 
per wire. ° 


HEIGHT OF TOWER. 


The height of towers is determined by 
the vertical sag and the clearance re 
quired above the ground. If a telephone 
circuit is below the transmission wires 
the distance between the telephone and 
power wires must be added. For instance, 
if the maximum sag is twelve feet, the 
telephone six feet below the power wire 
and the clearance above the ground twelve 
feet, the tower must evidently support 
the wires thirty-eight feet from the 
ground, 


INSULATORS AND PINS. 


The insulators and pins must have sufi 
cient mechanical strength to bear the 
strain transmitted to them from the 
cable. For example, in the 1,000 
foot span just figured on the strail 
would be 980 pounds per insulator — 
degrees from the horizontal. A properly 
designed porcelain insulator will stand aly 
strain that the pin will bear without bend- 
ing. A rigid cast-iron or steel pin i 
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therefore essential and can readily be ob- 


tained. 
THE CROSS-ARMS. 


The cross-arm is of course subjected 
as a beam to the weight and wind strains 
transferred to it from the cable, but in 
addition there is a torsional strain due to 
the breaking of a conductor that can best 
be borne by a pipe. The length of the 
cross-arm should be sufficient to space the 
wires well apart and prevent short-cir- 
cuits either from objects thrown over the 
line or from the wires coming together. 
The former is the more important and 
if a safe distance apart, say six feet, is 
chosen it wil! be sufficient to guard against 
the latter, us on short spans with rela- 
tively less distance between wires they 
invariably swing together and never touch 
each other. 

CONSTRUCTION OF TOWERS. 


The most economical tower construc- 
tion is one in which the spread of the legs 
at the ground is about one-quarter to one- 
third the height of the tower. If a less 
spread is used, the weight of the legs 
becomes excessive and with a greater 
spread the cross-bracing must be much in- 
creased in size. For a single circuit the 
common wiidmill tower construction in 
which the legs are locked together at the 
top has the advantage of reducing the 
strains to a simple compression of the 
legs on one side and tension on the other, 
the only function of the cross-bracing be- 
ing to prevent the legs buckling when in 
compression. 

When there are two or more circuits 
the length of the cross-arm is so great 
as to require two points of support. The 
tower can then be made with a width at 
the top approximating that at the bottom 
and the cross-bracing has to bear its full 
share of the lateral strains. A truss con- 
struction with the fewest number of parts 
and opportunities for slack motion and 
rocking of the tower is preferable. Spread- 
ing the levs far apart obviates the neces- 
sity for expensive concrete foundations, 
as the strains can be made well within 
the limits which earth will stand in com- 
pression and the weight of earth above 
the foot of the tower is sufficient to pre- 
vent its pulling out of the ground. A 
heavy galvanizing coating on the tower ap- 
pears to be an effective protection against 
rusting and avoids the expense of paint- 
ing. 

This paper has been intentionally con- 
fined to the construction of transmission 
lines, and the writer believes it is more 
important to-day than the electrical side. 
To-day the highest pressure employed is 
60,000 volts and the longest transmission 
150 miles. There is nothing to prevent 
the use of higher pressures and longer 
transmissions, provided greater reliability 
can be obtained by more permanent, sub- 
stantial and simpler construction even if 
greater expense has to be incurred. The 
writer believes that the use of long spans 
and metal construction is a most impor- 
tant step in the right direction. 
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THE INDIANA INDEPENDENT MUTUAL 
TELEPHONE ASSOCIATION. 


ANNUAL MEETING HELD IN LA FAYETTE, 
JUNE 28 AND 29. 


The annual convention of the Indiana 
Independent Mutual Telephone Associa- 
tion was held in La Fayette, June 28 and 
29. The headquarters of the association 
were at the Hotel Lahr and the business 
sessions were conducted at Thomson’s 
Halk. 

On Tuesday afternoon, President Rome 
C. Stephenson, of Rochester, called the 
first session to order. The first speaker 
was Mayor Sample, who delivered the 
address of welcome, which was responded 
to by the president of the association, who 
thanked the representatives of the city 
for the evidences of hospitality which had 
been displayéd. 

Professor J. C. Kelsey made a masterly 
address upon the subject, “How to Make 
an Independent Telephone Man.” He 
pointed out the advantage of special train- 
ing, of the vital necessity of engaging 
men technically competent to conduct the 
business of serving the telephone public. 

Professor Kelsey was followed by Henry 
A. Barnhart, president of the Rochester 
Telephone Company, and president of 
the Inter-State Telephone Company, on 
“The Part Played by the Press in the De- 
velopment of the Independent Telephone 
Field.” Mr. Barnhart is a prominent 
newspaper man in the West and is also 
interested in all public movements. He 
discoursed on the value of advertising 
and representing by judicious actions 
only those sentiments which would re- 
flect a sincere desire to serve the public 
well. 

Mr. A. L. Tetu, general manager of the 
Louisville Home Telephone Company, 
made the next address, speaking in be- 
half of the telephone operator and the 
duty of the exchange manager in stand- 
ing between her and the public. 

Following Mr. Tetu’s remarks, short 
addresses were made by Mr. Samuel G. 
McMeen, of Chicago; Mr. H. B. McMeal, 
of Chicago, and Mr. Walter E. Doolit- 
tle, president of the Sterling Electric 
Company, of La Fayette. 

The meeting adjourned after a num- 
ber of announcements had been made by 
the president. 

In the evening the delegates were given 
an entertainment by the Sterling Electric 
Company, of La Fayette, and the Chicago 
Telephone Supply Company, of Elkhart. 

At 9.30 a. M., Wednesday, the delegates 
made a trip throughout the city on trolley 
cars, and a visit of inspection was made 
to Purdue University. 
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The closing business session of the con- 
vention was held in Thomson’s Hall in 
the afternoon. The hour for this session 
was 2 o'clock, but it was considerably 
later when President Stephenson called 
the meeting to order and informed the 
delegates that Hon. John F. McHugh, 
of La Fayette, would read a paper on “An 
Attorney’s Impression of the Independ- 
ent Telephone Field.” 

The last paper of the session was pre- 
pared by L. R. Sale, of Indianapolis, and, 
in his absence, was read by C. S. Norton, 
of that city. The paper was on “Cooper- 
ation,” and touched upon matters that 
were of especial interest to the members 
of the convention. 

Theo. Thorwald, president of the South 
Bend Home Telephone Company, who had 
acted as secretary of the convention, pre- 
sented a series of resolutions in which the 
convention thanked the Sterling Electric 
Company, of La Fayette, the Chicago 
Telephone Supply Company, of Elkhart, 
the gentlemen who had taken part in the 
programme, Mayor Sample, the press and 
the citizens of La Fayette for the court- 
esies extended to the members of the as- 
sociation. The resolutions were unani- 
mously adopted. 

President Stephenson appointed the fol- 
lowing committee on nominations: G. L. 
Van Dusen, of Michigan City; D. E. Mil- 
ler, of Flora, and J. E. Switzer, of La 
Fayette. This committee made the fol- 
lowing recommendations: 

President—Theo. Thorwald, of South 
Bend. 

Vice-president—C. A. Reeve, of Ply- 
mouth. . 

Secretary—J. K. Johnson, of Elkhart. 

The report of the committee was unani- 
mously adopted. 

The propriety of appointing a legis- 
lative committee was suggested, and the 
newly elected officers were named as that 
committee. They will look after any 
legislation that may affect the independ- 
ent telephone field, either in an adverse or 
favorable manner. 

Mr. Thorwald spoke of the necessity 
for a better understanding with the In- 
dianapolis Independent Long Distance 
Telephone Company with reference to 
service, and was authorized to appoint 
a committee to confer with the officers of 
that company in reference to the matter. 

C. S. Norton said that there should 
be a uniform standard in the use of ma- 
terial in the construction and equipment 
of toll lines, and suggested the appoint- 
ment of a committee to draw specifica- 
tions for a standardization of this con- 
struction. The suggestion was adopted, 
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and the following committee was named: 
C. 8. Norton, of Indianapolis; Henry A. 
Barnhart, of Rochester, and J. H Bell, 
of Salem. 

On Wednesday evening, at five o’clock, 
the delegates and visitors to the number 
of 150 marched to the steamboat land- 
ing at the foot of Main street and board- 
ed the steamer Tecumseh for a trip to 
the German national park. On reaching 
the park, a Dutch lunch was served. Wal- 
ter E. Doolittle, president of the Sterling 
Electric Company, who had been so active 
in entertaining the convention, acted as 
toastmaster. It was too damp to hold the 
festivities on the lawn, and the lunch was 
served in the club-house. Responses were 
made by the following gentlemen: Pro- 
fessor J. C. Kelsey, of Purdue; H. E. 
Babcock, of Chicago; G. A. Briggs, of the 
Chicago ‘Telephone Company, Elkhart, 
Ind.; R. Schmetzler, of Crawfordsville ; 
A. L. Tetu, of Louisville, Ky.; Alva O. 
Reser, of La Fayette; W. W. Kidrey, Cen- 
tury Company, of Buffalo, N. Y.; W. H. 
Trim, Monarch Electric Company, of 
Chicago; Paul Latzke, of New York. 

Manufacturers and supply dealers made 
a fine display of apparatus in the par- 
lors of the Hotel Lahr. These exhibits 
were tastefully arranged in the different 
sample rooms and every mechanism and 
appliance used in modern telephony was 
displayed. The exhibits were complete 
in detail showing the latest improvemenis, 
and attracted a great deal of attention. 

The Sterling Electric Company’s ex- 
hibit was in rooms 4 and 5. Among the 
different types of apparatus shown were 
its lamp signal magnetic switchboard, sec- 
tional type switchboard, standard Bell 
type switchboard and common battery 
multiple switchboard, and its new type 
of farmer’s switchboard. All of the dif- 
ferent types of telephones were shown 
and a set of party line telephones were in 
operation. Its new No. 118 telephone 
caught the eyes of all. There was also 
a complete line of the Sterling protectors, 
including a large frame of its new type 
No. 4 protectors, also another frame of 
its type No. 237. It also exhibited 
a telephone pole, which had mounted 
upon it its new type of pole seat and 
pole house, with tubular fuse and carbon 
mounted on the inside of the pole box. 
All of the Sterling equipment was in full 
operation. The souvenirs were small 
miniature desk telephones. Walter E. 
Doolittle, president, was assisted in re- 
ceiving the different delegates by W. R. 
Coffroth, secretary and treasurer; Evan 
Shelby, sales manager; H. W. Doolittle, 
order department; H. T. Doolittle, pur- 
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chasing agent; S. B. Fowler, electrical 
engineer; H. E. Denig, chemist; H. S. 
Bullock, superintendent; F. M. Ross and 
G. W. Metcalfe. 

. The Century Telephone Construction 
Company, of Buffalo, N. Y., made its 
first appearance in the West with an ex- 
cellent display of equipment, covering 
both common and local battery practice, 
target and lamp signals. The new trans- 
mitter with platinum electrodes attracted 
a great deal of attention. Also a desk 
stand arrangement, of which accessibility 
is the watchword. The company was rep- 
resented by W. W. Kidrey, G. T. Bauer 
and H. 8. Grant. 

The Automatic Electric Company, of 
Chicago, Ill., had the usual attractive 
display, showing the operation of its 10,- 
000 ultimate boards. Represented by 
J. F. Crook, C. L. Fisher and H. D. 
Ogden. 

The North Electric Company, of Cleve- 
land, Ohio, displayed a line of switch- 
board parts, a selective four-party device, 
its lamp, visual, magneto switchboard, 
different types of telephones, together with 
forty views of various exchanges in vari- 
ous processes of construction. Represent- 
ed by H. Sapp, E. R. Williamson, C. D. 
Boyd, D. B. Wick and C. H. North and 
G. B. Piatt. 

The Eureka Electric Company, of 
Genoa and Chicago, IIl., exhibited an “Im- 
proved Eureka Express” board, visual 
signals, self-restored. Also a recent ad- 
dition, the Clark automatic telephone sys- 
tem, of Providence. There were photos 
of the recent installations in Galliopolis, 
Ohio, Thornton, Ind., and the police fire- 
alarm station at Kansas City, Mo. Rep- 
presented by I. J. Kuzel and H. Rose- 
now. ’ 

The International Telephone Manufac- 
turing Company, of Chicago, Ill., dis- 
played a magneto lamp signal board, with 
signals that are restored before plug 
touches contacts, and an improved night 
bell arrangement. Here was also a dis- 
play of switchboard parts, transmitters, 
etc. Represented by J. C. Murray. 

The Swedish-American Telephone 
Company, of Chicago, Ill., displayed a 
line of telephone parts. Represented by 
J. A. Russell and C. H. Macklin. 

Frank B. Cook, of Chicago, IIl., ex- 
hibited a new pole terminal, a self-solder- 
ing heat coil and a guy clamp with teeth. 
Represented by F. B. Cook, G. W. Pardee, 
E. L. King and F. R. Parker. 

The Holtzer-Cabot Electric Company, 
of Brookline- (Boston,) Mass., exhibit- 
ed particularly a new magneto power gen- 
erator, water and dust-proof, with half- 
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inch shaft. Represented by E. R. Hard- 
ing. 

The Stromberg-Carlson Telephone 


Manufacturing Company, of Rochester 
N. Y., and Chicago, IIl., exhibited cable 
appliances. Represented by L. J. Patty, 

The Monarch Electric and Wire Com. 
pany exhibited specialties. Represented 
by E. E. Yaxley, J. H. Bell and J, 
Horney. 

The Crawfordsville Wire and Nail 
Company presented wire canes. Repre- 
sented by R. Schmetzler. 

The Miller Anchor Company. Repre- 
sented by G. Miller. 

American Electric Company displayed 
the Leich system of four-party line ring. 
ing. Represented by J. G. Ihmsen. 

The American Fibre Conduit Com- 
pany, of Orangeburg, N. Y., and Chicago, 
Tll., had a line of samples. Represented 
by W. W. Smythe, Jr. 

The Bissell Company, of Toledo, Ohio, 
exhibited National cable terminals, trol- 
leys, pole seats, and the new “Security” 
pothead. Represented by H. S. Bissell. 

The Chicago Writing Machine Com- 
pany exhibited its Adjustaphones. Rep- 
resented by E. L. King. 

The Williams-Abbott Company exhibit- 
ed a line of goods. Represented by J. A. 
Wright. 

The Valentine Clark Company had a 
number of photographs of its facilities 
on exhibition. Represented by T. G. Me- 
Grillan. 

The Chicago Telephone Supply, of Elk- 
hart, Ind. Represented by G. A. Briggs 
and G. W. Brown. 


Electric Power Number of Cassier’s 
Magazine. 

The June issue of Cassier’s Magazine 
is noteworthy for the number and value 
of contributions on the subject of elec- 
tric power. The first article is by Mr. 
Lewis Buckley Stillwell, and is entitled 
“The Development of Electric Power 
Transmission.” This is followed by an 
article on “Long-Distance Power ‘'rans- 
mission,” by Mr. Charles F. Scott, treat- 
ing of the economic and engineering as- 
pects. Mr. Paul M. Lincoln writes upon 
“The Limitations of Long-Distance Elec- 
tric Power Transmission,” and Mr. J. $. 
Peck upon “Transformers for Long-Dis- 
tance Power Transmission.” Dr. Louis 
Bell contributes an extremely valuable 
article on “The Distribution of Electric 
Power from Transmission Stations,” and 
Dr. Elihu Thomson discusses the develop- 
ment of electric welding. Dr. Charles 
Proteus Steinmetz, under the title of 
“Electricity and Light,” discusses recent 
improvements in the arc lamp. Other 
articles in this issue are contributed by 
Messrs. Dugald C. and William H. Jack- 
son, Wallace C. Johnson, Ralph D. Mer- 
shon, H. F. Parshall and C. S. Vesey 
Brown. 
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TELEPHONE ENGINEERING—VII. 


BY J. C. KELSEY. 


SINGLE BATTERY REPEATING COIL SYSTEM 
—TRUNKING METHODS. 





The multi-voltage system developed a 
trunk, shown in Fig. 9, in which a plug 
switch exists for the purpose of lighting 
the disconnect lamp when the trunk plug 
is lifted from its seat. A listening key 
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The improved trunk of the single bat- 
tery system dispensed with the listening 
key and the plug switch. It also used 
twelve-volt lamps, requiring forty-ohm 
darkening shunts, and an eighty-three-ohm 
series resistance when placed in series 
with the thirty-ohm cut-off relay. This re- 
sistance is in the form of an idle coil, 
performing no other function except that 
of reducing the lamp current. The trunk 
circuit utilized this idle resistance by 
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Fie. 11.—SmnetE Battery Repeating Corn SystEM—WoORKING METHODS. 


also exists for the sole purpose of allow- 
ing ‘lc operator to hear the test made. 
The use of the signals makes it unneces- 
sary ‘or the operator at B to listen on con- 
nectivis, therefore in the absence of an 
autoratie test, much time is lost in open- 
ing and closing the listening key, which 
could be well spent at more necessary duty. 
The ; lug switch is a feature to be elimi- 
nate, because on account of its position, 
it is particularly susceptible to lint and 
dirt from the cords, and is thereby ren- 
dere’ very unreliable in its operation. 
By reason of operating conditions, the 
B operator has no way of knowing that 
the plug switch has not closed the circuit 
of te disconnect lamp, because the en- 
trance of the A plug gives the same effect 
as ' ¢ plug switch failing to close its con- 
tac'-. When the disconnect lamp fails to 
liv't, B assumes that A has ipserted the 
piu’, and proceeds to ring her party. 
W'<n the parties hang up their receivers, 
th. \ operator gets her signals correctly 
an pulls down her connections. But the 
witidrawal of the A plug has not ac- 
cor plished its purpose at B, because the 
pls switch did not close the disconnect 
lamp cireuit in the first place. This re- 
suits in the B party being “hung up,” 
having no means of calling the attention 
of any operator, or of being called, as the 
idle trunk plug has put a busy test 
throughout the multiple upon his line. 


making the eighty-three-ohm resistance 
serve as the winding of the relay. This 
relay is shown in Fig. 11 as BR, and is 
made to serve two purposes. First, to 
normally connect the tip of the plug to the 
ground through the tertiary winding of 
the operator’s induction coil for testing 
purposes. Second, it closes the talking 
circuit, removes the testing circuit from 

















Fie. 12.—Smnete Battrery REpPFATING COIL 
SystEM—TRUNKING METHODS. 


the talking circuit, and closes the battery 
circuit of the disconnect lamp DL through 
120-ohms resistance, and causing it to 
burn at proper brightness. The second 
function of the relay takes place when 
the relay BR is actuated by being placed 
in series with the battery, ringing lamp 
RL and the cut-off relay of the line on 
connection. This causes the lamp RL to 
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light to its proper brightness, being prac- 
tically in series with 120 ohms. At one 
stroke both listening key and plug switch 
defects are remedied by relay BR. 

The operation of the trunk is the same 
as in Fig. 9, with the exception of the 
test. An A party calls for a B party, 
operator A depresses OK order button and 
gives the desired number to the B oper- 
ator. B assigns a trunk, proceeds to test 
in the usual manner without throwing her 
listening key, and finding the line avail- 
able, inserts the plug, lighting both lamps, 
DL and RL. At this instant, A may be 
assumed to insert her plug, which puts bat- 
tery on the trunk line from the A cord 
circuit, through the high resistance wind- 
ing of relay DR and energize it. Relay 
DR closes its contacts and places a forty- 
ohm shunt about DL, darkening it, and 
assuring B that A has completed that end 
of the connection, whereupon B operates 
RK, the ringing key, which causes an al- 
ternating current to pass over the line 
through the condenser and 1,000-ohm 
ringer of the subscriber’s instrument. 
When the called party answers, relay CR 
is operated. The contacts of CR place 
the sixty-ohm winding of the locking re- 
lay LR and the twenty-ohm winding of 
DR in parallel with the 12,000-ohm wind- 
ing. This does two things. It actuates 
the relay LR at B, and causes the relay 
CCR to be actuated at A. The actuation 
of LR closes its armature contacts and 
places a forty-ohm shunt about lamp RD, 
darkening it. The A battery energizes 
relay LR, and when its contacts are pulled 
up, B battery flows through its forty-ohm 
winding, permanently energizing it and 
keeping RL dark until the connection is 
pulled down. The paralleling of the 12,- 
000 winding by sixty and twenty ohms so 
materially reduces the resistance of the 
trunk circuit that enough current flows 
through relay CCR to darken lamp CCL. 

During talking connection all lamps 
are dark. The A party hanging up lights 
ACL. The B party hanging up lights 
CCL, because relay OR removes the sixty 
and twenty-ohm shunt from the 12,000- 
ohm winding, weakening the current 
through CCR to such an extent that it 
releases the shunt contacts of CCL. Then 
A withdraws her plug, deenergizing DR, 
and allowing DL to light. B then pulls 
down her connection. 

The busy test is obtained by means of 
a third winding on the induction coil, 
about fifty-ohm resistance. Normally 
the tip of the plug causes the ground on 
the tertiary winding to meet the ground 
of the sleeve tested. If the jack is busy, 
that is, if there is a plug already inserted 








48 





in the multiple, putting a battery poten- 
tial on a normally grounded sleeve, the 
current flows through the tertiary wind- 
ing and induces the busy impulse into 
the secondary winding containing the re- 
ceiver. 

As the B operator is a dummy oper- 
ator, she has ordinarily no means of tell- 
ing the A operator or the waiting sub- 
scriber that the line is busy, or that the 
party does not answer. The B operator 
can talk back through the circuit by 
touching the ring of the trunk plug in 
question to the tip of an adjacent trunk 
plug. This bridges the tertiary winding 
across the circuit. But the B operator 
has no time to do this kind of service. 
When she finds a busy line she plugs the 
trunk plug into the “busy back” jack. 
This jack is in connection with an in- 
terrupter, which opens and closes the 
trunk circuit exactly as if a party should 
raise and lower his receiver hook at a 
certain speed. This alternation of the 
circuit puts out the B signal at the first 
impulse, but it alternates the lamp sig- 
nal at A, causing it to wink at a certain 
speed. The A operator seeing lamp CCL 
winking at a certain speed, knows in- 
stantly that the B party is busy, and if 
the waiting A subscriber has not recog- 
nized the “busy back” note already, she 
informs him of the busy line. If the 
party does not answer the B operator puts 
the plug into a “don’t answer” jack. This 
is also connected to an interrupter mount- 
ed on the same shaft as the busy inter- 
ruptor, but having twice the number of 
alternations. It causes the signal at A 
to wink twice as fast as a “busy back” 
would, and the operator informs the wait- 
ing subscriber that his party does not an- 
swer. ‘The withdrawal of the A plug 
from the trunk jack informs B of the dis- 
connection, and she removes the plug from 
the “busy back” or “don’t answer” jack. 

There is a peculiar trouble coming from 
a cross between the tip and sleeve of the 
trunk plug. When such takes place, the 
current flows through BR, lamp RL and 
the tertiary winding. This causes BR to 
become energized and open its circuit 
through the tertiary winding. An induc- 
tion coil effect is set up of such a fre- 
quency that the current induced from. the 
tertiary winding into the secondary cir- 
cuit makes a sound on the order wire 
exactly as if it were crossed with a ring- 
ing generator. It renders the order line 
useless, and the quickest remedy is the 
plugging up of trunks until the noise 
disappears. Plugging up the troublesome 
trunk will lock the relay BR, with current 
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flowing through the cut-off relay in con- 
nection. 

Another peculiar effect is given when 
the B operator plugs into a line with an 
open jack sleeve. This causes the tertiary 
winding to remain in the subscriber’s talk- 
ing circuit, and she has to wait until the 
parties have finished talking. The sub- 
scriber at B loses the tip quarter of his 
repeating coil, but finds a ground connec- 
tion through the tertiary winding which 
completes his talking circuit. B_ hears 
everything that is said. 

While this circuit, shown in Fig. 11, is 
one of the most widely used, the best 
interests of operating have doomed it to a 
change. This change is in the manner of 
operating its signals. When B plugs into 
a jack, RL and DL light. When A plugs 
in, DL darkens. Then B rings upon this 
confirmation. Before B rings, she has to 
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the party answers, CR acts as in the form- 
er trunks, puts sixty and twenty ohms 
about the 12,000 winding. This ener- 
gizes relay LR, darkening DL and caus- 
ing the forty-ohm winding to permanent- 
ly lock it out of the connection. Relay 
CCL at A is operated by this change of 
resistance and darkens CCL. All four 
lamps are dark when on talking connec- 
tion. 

When parties hang up receivers both A 
lamps light, and A pulls down her con- 
nection. The withdrawal of the plug de- 
energizes DR, which opens the circuit 
through DL and SR, causing the shunt 
to be removed from RL and lighting it. 
B then pulls down her connection. 

The principal feature of trunk service 
is speed of connection and disconnection 
and the intermediate steps. The trunk 
shown in Fig. 12 has attained the speediest 
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pause to see if the lamp DL is dark, a 
very inconspicuous signal. If the entrance 
of A plug caused DL to light while B was 
in the act of testing, there would be no 
hesitation on the part of B, who would 
know in advance that A had taken the 
assigned trunk. 

This change is shown in Fig. 12, in 
which SR is the additional relay required. 
When B assigns a trunk, A pligsin. This 
puts battery on the trunk line and ener- 
gizes relay DR. Instead of placing a 
shunt about a lamp, as in former cases, it 
causes battery to flow through its con- 
tacts through lamp DL and relay SR of 
120-ohm resistance. This lights DL and 
energizes SR. B tests, inserts her plug, 
and rings on the line. Ordinarily RL 
would light, but the energized relay SR 
has placed a forty-ohm shunt about it. 
But DL remains lighted instead. When 


service, as far as manual conditions are 
concerned. <A great deal of confusion is 
caused by requests of A operators for the 
B operator to ring again on a certain con- 
nection. It also takes time away from 
the legitimate trunking duties. To over- 
come this difficulty, the ringing key is 
practically removed from the circuit and 
ringing done automatically. The method 
is called “machine ringing.” But one 
signal is used, that is, DL, shown in Fig. 
13, which lights when B inserts her plug 
and when A inserts her plug. If both are 
inserted, the lamp is shunted out. The 
test is made as in previous circuits, and 
the answering of the called party operates 
the relay CR as ordinarily, which reduce: 
the resistance of DR and causes relay 
CCR to darken CCL. Here the likeness 
stops. 

A ringing key RK is placed in the cir- 








July 9, 1904 


cuit with a cam so arranged that when 
once depressed it will stay in that posi- 
tion and cause ringing current to pass out 
on the line continuously or intermittently, 
just as desired, until the party shall an- 
swer his telephone call. The act of re- 
moving the receiver from the hook causes 
the relay RR to become actuated, which 
pulls down its armature which had en- 
gaged the cam atc. The ringing current 
can not pass through relay RR and 
throughout the line circuit, except when 
SR is actuated. The acting of SR de- 
pends upon the entrance of the A plug. 
Relay SR also acts as a shunt for the 
lamp DL, so that when B plugs in and 
sets the key, ringing does not commence 
til A has inserted her plug, energizing 
? and darkening DL. 
‘he principle of machine ringing is 
hased upon the same idea that the relay 
CCR will not operate when the 12,000- 
ohm winding of DR is in circuit with it. 
‘he subscriber’s telephone Has a circuit 
susceptible to alternating currents, com- 
posed of a two-microfarad condenser and 
1 1,000-ohm ringer. The condenser offers 
infinite resistance to a direct current. To 
i slowly alternating-ringer current of 
twenty eyeles per second, the condenser 
develops a finite resistance somewhere be- 
tween 5,000 and 10,000 ohms. The 1,000- 
olim ringer also develops an apparent re- 
sistance much higher than its normal re- 
sistance, so that the ringing current pass- 
ing through relay RR is not enough to 
energize it. But when the receiver 
is Temoved from the hook, the con- 
denser and ringer, with their high 
apparent resistances, are short-circuit- 
ed by the transmitter and induction 
coil secondary of less than 100-ohm re- 
sistance, just as the sixty and twenty-ohm 
windings short-circuit the 12,000-ohm 
winding of relay DR. The current that 
passes through the circuit is sufficient to 
energize the ringers, just as the current 
‘rom the A circuit through relay CCR 
was sufficient to energize relay DR. Upon 
the removal of the receiver, the alternat- 
ing current tends to rush through the re- 
lay RR to take advantage of the suddenly 
lowered resistance. But the relay RR be- 
comes energized instantly and attracts its 
armature, which ordinarily engages the 
cam of the key at point ¢ and holds the 
springs of the key against the ringing gen- 
erator contacts. The attraction of the 
armature of relay RR disengages the catch 
at point c and the springs of the key natu- 
rally force the cam back to normal po- 
sition, which causes the ringing current 
to be opened and the talking circuit closed. 
Consider an A party calling for a B 
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party. The A operator orders, the B op- 
erator assigns the trunk, tests in the usual 
way, inserts the plug and sets the ringing 
key. The insertion of the plug causes the 
lamp DL to light and relay BR to become 
energized, cutting off the busy test device 
and closing the circuit, so that the ringing 
current can pass out on the line. The 
ringing current does not pass out on the 
line until the A operator inserts her plug 
into the proper trunk jack, which causes 
relay DR to place relay SR in shunt rela- 
tion with lamp DL. Relay SR serves a 
double purpose. It not only shunts or 
darkens lamp DL, but itself becomes ener- 
gized by the current deflected from DL, 
thereby closing contacts b which allows 
the alternating ringing to pass out on the 
line through relay RR. The ringing con- 
tinues as long as the A plug is on con- 
nection and the subscriber refrains from 
answering the telephone. When the sub- 
scriber answers, the relay RR becomes 
energized, releases the ringing key springs 
and closes up the talking circuit. The 
closing of the talking circuit allows bat- 
tery to flow through the supervisory relay 
CR, whose contacts place the twenty-ohm 
winding of relay DR about its own 12,000- 
ohm winding and cause the relay CCR at 
A to extinguish the lamp. While both 
parties are talking the three lamps are 
darkened. When both parties hang up, 
lamp DL at B is the only darkened one. 
The withdrawal of the A plug deenergizes 
DR and removes the shunted relay SR 
from the lamp DL, which lights and gives 
B the disconnect signal. 

If the A operator should plug in be- 
fore B has inserted her plug, the lamp DI 
will light as the contacts of relay DR make 
a circuit through the lamp DL, point a, n, 
relay SR, d and the eighty-ohm resist- 
ance. As lamp DL is a twelve-volt lamp, 
it lights in series with 120 ohms readily. 
When B inserts the trunk plug, the action 
of energized relay BR breaks the contact 
at d, cutting off the eighty-ohm resistance, 
makes contact at f, which places the forty- 
ohm relay in shunt with lamp DL, and 
darkens it. 

The usual method of operating is to 
make the ringing intermittent. This is 
done by an interrupter, which causes the 
ringing current to flow out on the line 
for a short period at stated intervals. If 
the subscriber should remove the receiver 
during a period of quiet, there would be 
nothing to energize RR and close the talk- 
ing circuit until the interrupter revolved 
to the generator contact. The main bat- 
tery is arranged on the interrupter, 30 
that the removal of the receiver during 
these lulls will cause the direct current to 
flow out on the line through relay RR and 
close the talking circuit. 
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The Faraday Society. 

An ordinary meeting of the Faraday 
Society was held on Thursday, June 9, 
at the Institution of Electrical Engi- 
neers, London, England. The president, 
Dr. J. W. Swan, was in the chair. 

M. Adolphe Minet presented the first 
part of a paper on “The Electric Fur- 
nance: Its Origin, Transformation and 
Applications.” The paper discusses the 
growth of the furnace from the historical 
point of view, and then proposes a new 
classification which is worked out in 
minute detail in the form of a table. A 
full bibliography of the electric furnace 
completes this section of the paper. This 
discussion was postponed until the autumn 
when the author will complete his study 
and fully illustrate his subject. 

Dr. F. M. Perkin describes a form of 
porous diaphragm that he has found con- 
venient for laboratory use. It consists 
of two perforated concentric porcelain 
cylinders packed in between with brown 
paper, asbestos, or other material, de- 
pending on the use to which the dia- 
phragm is to be put. 

Mr. G. T. Beilby read a paper on “The 
Hard and Soft States In Metals.” The 
wide range of the phenomena which are 
directly or indirectly associated with the 
hard and soft states in metals indicates 
that a knowledge of these states is of 
fundamental importance. An exclusive- 
ly crystalline theory of metal structure 
even when stretched to its widest limits 
is insufficient to fully explain these phe- 
nomena. But the crystalline is not the 
only form of solid aggregate; the move- 
ment of the molecules in the liquid state 
may be so suddenly: arrested that they 
have no time to fall into the regular 
formation of the crystalline state so that 
the solid which results is amorphous, not 
crystalline. A suddenly congealed liquid 
may be likened to an instantaneous photo- 
graph of the rapidiy moving molecules 
of the liquid state. 

The views here advanced are based on 
the author’s earlier observations on sur- 
face flow in crystalline solids. The evi- 
dence afforded by the micro-structure has 
been supplemented by observations on the 
other properties of metals in the hard and 
soft states and the view is now advanced 
that these states are perfectly distinct 
phases. This is shown by the mechanical, 
electrical, optical, and thermo-chemical 
properties as well as by micro-structure. 
The soft phase C is crystalline and the 
hard phase A is amorphous. 

The transformation of A into C is af- 
fected by heat and takes place at a defin- 
ite transition temperature. On either side 
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of the transition point the various prop- 
erties are characteristic and distinct; for 
instance, an electromotive force of 120 
micro-farads may be developed in a ther- 
mo-junction of silver in the two phases. 
The electromotive force falls to zero after 
the junction has been heated to 250 de- 
grees for a few seconds. Silver leaf which 
is opaque and highly reflecting below the 
transition temperature becomes trans- 
parent and very much less reflecting if 
kept for a time at a temperature a little 
above that point. 

The transformation from hard to soft 
is thermally irreversible, but is readily 
effected mechanically. This reverse trans- 
formation—soft to hard—takes place 
when the metal is deformed by over- 
strain, however slight. It takes place 
through an intermediate mobile phase in 
which the molecules have a freedom 
analogous to that in the liquid phase. 
This freedom is produced by motion di- 
rectly imparted to the molecules during 
the slipping of one portion of the materi- 
al over another. The state of the mobile 
phase is somewhat analagous to that of 
an undercooked liquid. This transform- 
ation C — M — A while it occurs at 
every moving surface does so as a rule in 
extremely thin layers. The layers of the 
hard phase which result, supply a rigid 
casing for the unaltered crystalline ele- 
ments and thereby give a granular and 
cellular structure to metal which has been 
overstrained by having any kind of work 
done on it. The coexistence of the two 
phases in this way accounts for the variety 
of structure which may be developed in 
malleable and ductile metals. 

Dr. T. M. Lowry said that the temper- 
ature which Mr. Beilby called the trans- 
ition point was not a true transition point, 
such as exists for example in sulphur at 
ninety-six degrees centigrade, at which 
the rhombic passes into the monoclinic 
phase, but really the stability limit, that 
is, the temperature at which the mobility 
of the molecules enables a change which 
has been trying to take place all along 
to do so at a visible velocity. 

Mr. J. C. M. Garnett suggested that 
the different results obtained in the two 
methods—by transmitted and reflected 
light—of measuring the optical constants 
might be explained on Mr. Beilby’s hy- 
pothesis of an A and C phase. 

Dr. C. M. Desch thought that the ex- 
istence of a thin transparent film on the 
surfaces of polished metals might ex- 
plain the Kerr effect. 
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LOADING MACHINES FOR TESTING PUR- 
POSES—SUPPLYING ONLY THE 
LOSSES—I. 


BY E. A. REGESTEIN. 


One of the most important tests to be 
made on any electrical machine is the heat 
test. If the insulation of a machine is con- 
stantly heated above a certain temperature, 
it slowly chars, and finally breaks ‘down. 
To determine whether the temperature 
attained when running under normal 
load falls within the prescribed guaran- 
tee, the machine is run under normal 
full-load conditions for a certain specified 
length of time, or until its temperature 
is constant, after which the machine is 
shut down, and the temperature of its 
different parts observed. The duration 
of the test varies with the size of the ma- 
chine, depending on the time required 
for the machine to attain its ultimate 
temperature. This time varies from three 
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Fig. 1.—METHOD oF Loaping Two DrtREct- 
CURRENT MACHINES, SUPPLYING THE LOSSES 
MECHANICALLY, 
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hours in case of a one-kilowatt generator, 
to from eight to twenty-four hours in the 
case of machines from 100 kilowatts up. 
If during this time the output of a 
generator is wasted in water rheostats, 
or that of a motor in a brake, it will 
readily be seen that, in the case of a 
large machine, the heat test incurs con- 
siderable expense for power, besides ne- 
cessitating investment for power plant. 
Take, for instance, a 500-kilowatt gen- 
erator. Assume it to run continuously 
at full load for twelve hours on its heat 
run; this, if the machine is loaded on 
water rheostats, throws away 500 X 12 
= 6,000 kilowatt-hours. If power costs 
one cent per kilowatt-hour, this makes 
a total cost of sixty dollars for power 
wasted. It is therefore advantageous to 
eliminate this waste wherever possible. 
Dr. John Hopkinson, in the “Philo- 
sophical Transactions for 1886,” first de- 
scribed a method of getting full-load con- 
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ditions on two similar direct-current ma- 
chines by supplying only the losses. The 
method consisted briefly, in the coupling 
of two similar machines together mechan- 
ically, and driving the two from some ex- 
ternal source. One machine was made to 
run as generator, driving the second one 
as a motor through the electrical connec- 
tions, and the second machine running 
as a motor, drove the first one through 
the mechanical connection, the motor or 
engine driving the combination simply 
supplying the losses. This can readily be 
modified and extended in various ways, 
making it applicable to almost all classes 
of electrical machines, including motor- 
generator sets transforming from alter- 
nating to direct current and vice versa. 
Let us consider first the case of 


TWO DIRECT-CURRENT MACHINES. 


Fig. 1 represents a method of loading 
two direct-current machines, supplying 
the losses mechanically. A and B repre- 
sent two similar machines mechanically 
connected, either directly or by means of 
a belt. M is a motor of sufficient capac- 
ity to overcome all the losses at full load 
in machines A and B, and their connect- 
ing leads, and hence its rating need only 
be a fractional part of that of A and B. 

In loading the machines, the proced- 
ure is as follows: motor M is started 
from the supply mains, and its speed is 
adjusted by means of its field rheostat 
until the machines A and B are running 
at normal speed. The voltages of A and 
B are now built up to their normal value. 
When the voltmeter V, connected across 
the switch S reads zero, S is closed. In 
order that V, should read zero the electro- 
motive forces of the two machines must 
be equal and opposite. C is a circuit- 
breaker to protect the circuit. Since the 
two electromotive forces are equal, no 
current will flow. By weakening the 
field of B, its voltage will be reduced and 
current will flow from A to B, causing 
B to act as a motor. The mechanical 
power developed by B is transmitted to 
A, and used up in generating the current. 
By this means any desired load can be 
put on the machines A and B. The only 
increase in current in the motor M will 
be due to the increased energy losses in 
the machines A and B as the load is in- 
creased. If field of A had been weakened 
instead of that of B, A would have been 
the motor, and B the generator. 

In this system the speed of the ma- 
chines to be tested is kept constant by 
R, in the field of the supply motor. The 
voltage of the machines is under control 
by R, in the generator field. The load 
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is controlled by R, in the field of the 
motor B. 

Since the current flowing between the 
machines is equal to the difference in 
the electromotive forces generated in the 
two armatures, divided by the resistance 
of ihe circuit, a small change in the 
electromotive force of either armature 
will cause a large change in the current. 
Hence, if the voltage of the system is 
raisc) by R,, R, must also be adjusted 
simultaneously or else a large overload 
may be put on the machines. Similarly, 
if the brushes of either machine be shift- 
ed tie load must be watched and kept 
constant by R,. 

|; will be seen that we can get any 
des'ved load on A and B, but simply take 
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lic, 2.—SuppLtym6 THE Losses DrrRecrLy 
FROM THE MAINS. 


ti losses of the system from the supply 
Hiiths, 
‘ig. 2 shows a method of supplying the 
's electrically directly from the mains 
! - of from an auxiliary motor. A 
i B are shown direct-connected, but it 
generally be easier to belt them. 
iinpose, as before, that B is to be the 
‘ior; with switch 8, open, B is started 
i the supply mains. For testing pur- 
poses a convenient method of accomplish- 
ine this is to use a water rheostat as a 
‘arting resistance, connected by flexible 
leids ending in hooks across S,. This 
resistance is gradually cut out and then 
is closed. The starting rheostat leads 
iy now be removed from S, and the 
costat is available for starting another 
achine. 
Che speed of the machines is now 
ought to normal by the field rheostat 
The voltage of A is now built up 
util voltmeter V, across S, reads zero, 
‘ which time §, may be closed. Now by 
creasing the electromotive force of A 
cutting out R,, it delivers current. 
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‘ onsequently B must take current to sup- 


} 


’ mechanically the power that A is 


civing out electrically. The current taken 
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from the mains increases only enough to 
supply the additional losses. 

In this case R,, the field rheostat of 
the generator, controls the load; R,, the 
motor-field rheostat, controls the speed; 
whereas, in the previous case, the load 
was controlled by the motor-field rheo- 
stat R,. In this case the voltage is fixed 
by the supply mains, necessitating the 
use of supply mains of the same voltage 
as the machines. 

The product of the readings of ammeter 
A, and voltmeter V gives directly the 
power used up in overcoming the losses 
in the two machines. It will be noted that 
the motor carries a somewhat greater 
load than the generator, since it takes 
all the output of the generator and like- 
wise the loss supply. 

With two similar machines this gives 
a convenient method for determining the 
efficiency of the machines at a given load, 
the efficiency being determined by divid- 
ing the output by the output plus the 
losses. Since the two machines are car- 
rying different currents, and have dif- 
ferent electromotive forces induced in 
their armatures, it would hardly be cor- 
rect to assume that the losses are equal- 
ly distributed between them. By meas- 
uring the resistances of A and B and 
knowing the current flowing in each cir- 
cuit, we can compute the total I?R losses. 
Subtracting the copper losses from 
A, X V, we get the stray power losses. 
Of the total stray power losses the fric- 
tional losses in the two machines should 
be about equal, the hysteresis loss will 
vary as the 1.6th power and the eddy cur- 
rent loss as the square of the induced 
armature electromotive force (at con- 
stant speed). Within limits the total 
stray power losses are found to vary ap- 
proximately as the armature induced 
electromotive force. We may then charge 
up the total stray power losses between 
A and B in proportion to their induced 
armature electromotive forces. Arma- 
ture electromotive force of A equals sup- 
ply voltage plus resistance drop through 
armature and brushes of A; armature 
electromotive force of B equals supply 
voltage minus resistance drop through 
armature and brushes of B. If compound 
machines are used, the series-field drop 
must, of course, be included. ‘The effi- 
ciency of ‘A may be now — as 

(A, X V) + [Ay X V + Ram Pim + 
Raa Paty ge E, (total stray power) | 
where E, and Eg, equal induced arma- 
ture electromotive forces of A and B re- 


spectively. 
This method of determining efficiency, 
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however, does not enable us to determine 
the relative magnitudes of the different 
components of the stray power loss. Since 
in a shop test it is desirable to know 
this, the losses are usually determined 
separately.? 

Shunt machines are shown in Fig. 1 
and Fig. 2, but compound machines may 
be used equally well either for motor or 
generator. If compound machines are 
used, however, the series field of the 
motor must be connected up cumulatively. 
With a differentially connected series 
field, should an increase of load occur, 
for any reason, the motor would tend 
to speed up. This would increase the 
generator electromotive force, and so fur- 
ther increase the load until the circuit- 
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Fie. 3.—Tresting GENERATOR OF HIGHER 
VOLTAGE THAN THE SUPPLY MAINS. 


breaker operated. With a cumulative 
field, on the other hand, an increase of 
load would cause a decrease in speed, re- 
ducing the generator electromotive force, 
and so steady the system. It must be 
borne in mind, in this connection, that 
a generator with its series field connected 
up cumulatively will, when run as a 
motor, have its series field acting differ- 
entially. 

In the foregoing matter it has been as- 
sumed that we had two similar machines 
to test. If we had only one to be tested, 
say a generator, we may pick out an avail- 
able machine of similar voltage, give it 
a pulley of such size as to drive our gen- 
erator at correct speed, belt them to- 
gether, and load as previously described. 
The second machine must be large enough 
to carry safely the current from the first 
machine. There is no objection to having 
it larger, since the current is to be full 
load for the machine to be tested. 

If the generator to be tested is of a 
higher voltage than the supply mains, 
say 600 volts, while the supply voltage 
is 550, we may use a motor connected to 





1 For description of this method see ‘* Shop Testing of 
Mo>tors and Generators for Commercial Service,” B. B. 
Abry, ExectricaL Review, vol. xliii, p. 392-3. 
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the supply mains at 550 volts and feed 
the current from the generator back to 
the motor through a water rheostat as 
indicated in Fig. 3. With this arrange- 
ment, the method of getting the load on 
is slightly different from the preceding 
eases. Motor B is started from the 550- 
volt mains in the usual manner, and A 
is built up to its normal voltage, which 
we have assumed to be 600. If the two 
voltages are opposed, which must be the 
case, a voltmeter across 8, will read fifty 
volts. Now with the water rheostat (R) 
plate pulled out of the liquid, 8, may be 
closed. Now the circuit is completed, 
and the load adjusted, by lowering the 
plate into the solution. The conductivity 
of the rheostat must be such as to allow 
full-load current to flow at fifty volts. 

The most convenient liquid to use in 
the rheostat is a solution of common salt. 
To get a given range in resistance by the 
movement of the plate it is only neces- 
sary to put in the proper amount of salt. 
If the resistance is too great, add more 
salt. If the resistance is too low, draw 
off the water and fill up with fresh water. 

If the motor and gencrator both have 
a voltage of 600, it would be possible to 
run the motor at 550 volts, as in Fig. 3, 
or else both motor and generator may 
be run at 600 volts, the supply voltage 
being raised by means of an ordinary 
shunt machine connected up as in Fig. 4, 
in which D is the booster. This machine 
need only be of sufficient capacity to carry 
safely the loss supply current. The volt- 
age of the system will now be controlled 
by the booster-field rheostat R,. 

If the voltage of the supply mains is 
higher than that of the machines to be 
tested, the supply voltage may be cut 
down by bucking the voltage of the 
booster against that of the mains. The 
booster may be replaced by a water rheo- 
stat to cut down the voltage. In this 
case, however, the drop through the rheo- 
stat will vary with the current, and the 
rheostat will have to be manipulated to 
keep the voltage constant as the load is 
changed. It is not advisable to connect 
a rheostat directly in the motor arma- 
ture circuit, since with change of load, 
the entire current going through the 
rheostat, great fluctuations in speed will 
occur due to the varying drop. 

When a rheostat is connected in cir- 
cuit, however, power is wasted in the 
rheostat equal to the drop across it mul- 
tiplied by the current flowing through it. 

= 50 
In Fig. 3, = «= 
the output of the generator is wasted in 
R, the rest being restored to the motor. 


8.35 per cent of 


ELECTRICAL REVIEW 


If A had been 500 volts, and B and the 
mains been 250 volts, one-half of the 
power would have been wasted in the 
rheostat. This is much better than wast- 
ing it all, if the units are large. 

It is not necessary that A and B should 
be electrically connected. For instance, 
B may be a 500-volt motor deriving its 
power from 500-volt mains; A may be a 
250-volt generator and made to pump its 
power back into 250-volt mains, thus sav- 
ing its power. It is necessary that these 
mains supply some useful load at some 
other point, which is as great as, or great- 
er than, the output of A, and which would 
have been supplied by the power station. 
The procedure and electrical connections 
would be the same as in Fig. 2, except 
that the terminals of A are brought to 
a separate set of mains, instead of to the 
motor B. 

With these methods of pumping back 
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Fic. 4.—RkEGULATING THE VOLTAGE BY MEANS 
OF A Booster. 


the load, besides saving the power, it is 
also much more convenient to handle the 
load than though it were taken care of by 
water rheostats. With big units loaded en- 
tirely on rheostats it becomes necessary 
to use many rheostats in multiple, since 
a water rheostat of about four cubic feet 
will not satisfactorily handle more than 
seventy-five kilowatts. This necessitates 
constant watching to see that the load is 
equally divided between the rheostats. 
ROTARY CONVERTERS. 

Two similar rotary converters lend 
themselves very readily to the method of 
circulation of power for loading the two 
machines. With this method we may de- 
rive our loss supply either from the di- 
rect-current or the alternating-current 
side. Direct current is usually preferable, 
if a suitable supply is at hand, since in 
this case the voltage is the only quantity 
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in the supply to be kept constant, whereas 
with alternating-current loss supply, both 
voltage and frequency must be maintained 
constant at normal value. 

If each of two rotary converters is 
driven from the direct-current side, they 
may be synchronized and thrown together 
on the alternating-current side, this elec- 
trical coupling corresponding to the me- 
chanical coupling in the case of two direct- 
current machines previously considered. 
If, however, we weaken the field of one 
of the machines, it will not act as a motor, 
causing power to circulate from one to 
the other. It will merely cause a wattless 
magnetizing current to flow from one ma- 
chine to the other on the alternating-cur- 
rent side, thus keeping the two machines 
in synchronism. If, by any means, we 
can raise the electromotive force of one 
armature above that of the other, a cur- 
rent will flow on the direct-current side, 
precisely as in the case of two direct-cur- 
rent machines. If one machine absorbs 
power on the direct-current side, it must 
give it out again on the alternating-cur- 
rent side, if no mechanical load is applied. 

Fig. 5 shows a method of accomplish- 
ing this result. A and B are the two 
rotaries to be tested. Their direct-current 
sides are shown connected in parallel to 
the direct-current supply circuit. Cireuit- 
breakers are inserted at the points c to 
protect the circuits. Their collector rings 
are shown connected through a _ three- 
phase potential regulator shown at R. 
This regulator is used to boost the voltage 
of one armature above that of the other. 
Any type of potential regulator may be 
used at R; the three-phase induction regu- 
lator is the most convenient, however, 
since it regulates all three phases simulta- 
neously. By changing the relative posi- 
tion of primary and secondary windings 
any desired amount of boost may be ob- 
tained, between maximum in one direc- 
tion to maximum in the other direction. 

The procedure in loading the system is 
as follows: A and B are started successive- 
ly from the direct-current mains, connect- 
ing the starting rheostat across S, and S,, 
respectively. The supply voltage must be 
the normal direct-current voltage of the 
rotaries. If it is different, a booster may 
be connected in the supply circuit, as in 
Fig. 4, to regulate the voltage. A having 
been brought up to normal speed by its 
field rheostat R,, B is now synchronized 
with A across the switches S,, S,, S,, ad- 
justing its speed by its field rheostat R.. 

The most convenient method of syn- 
chronizing is to connect the synchronizing 
lamps directly across each of the switches, 
connecting enough lamps in series to stand 
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the voltage. If the lamps do not all go 
out together, denoting that the phase ro- 
tation is opposite in the two machines, two 
leads from one machine will have to be 
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electromotive force of A’s armature will 
be greater than that of B’s, and current 
will flow between the machines on the 
commutator side. Ammeter A, which had 









































Fic. 5.— CrrcuLatTinG TEst oF Two RotariEs BY MEANS OF A POTENTIAL REGULATOR. 


interchanged. With lamps connected in 
this way we synchronize dark. 

When the switches 8,, S,, S, are closed, 
the poiential regulator R must be in such 
a position that it does not boost in either 
direction. If this is the case no inter- 
change of power will occur—only a small 
magnetizing current will flow on the al- 
ternating-current side, keeping the ma- 
chines in synchronism. As soon as R is 


\ 


been reading current taken to run A as 
a motor will reverse and register current 
output for A. Ammeter A, will simply 
increase its, deflection. Since power is 
transferred from A to B on the direct- 
current side, it must be restored from B 
to A on the collector-ring side. A acts as 
a straight rotary and B as an inverted 
rotary. 

Tn this system voltage is controlled by 








SS a 
a 
KR 











fr 


M : 
A 














Tl 


4 





























wwe 








r 





oo. sat 
a) 


cs 





Fig. 6.—ARMATURE CONNECTIONS FORK LOADING Two RoTARIEs, SUPPLYING THE 
LOSSES FROM THE ALTERNATING-CURRENT SIDE. 


made to boost the alternating voltage 
power circulates in the circuit. Suppose 


that R boosts in such a direction that volt- 
meter V, reads greater than V,. Now the 


booster in supply circuit, and speed is 
controlled by R, in the field of B. Field 
strength of A should be adjusted so that 
ammeter A, reads a minimum for a given 
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load on the direct-current side—that is, 
so that we have unity power-factor. Load 
is controlled by turning the hand-wheel 
of R. Ammeter A, indicates merely the 
loss supply current. A, X V equals watts 
lost in the system. ‘This includes the 
watts lost in the potential regulator. 

By reversing the direction of the boost 
in R, the path of the power is reversed, 
B acting as the rotary and A as the in- 
verted rotary. 

Fig. 6 shows the armature connections 
for loading two rotaries, supplying the 
losses from the alternating-current side. 
In this case the booster, shown at D, is 
on the direct-current side. To load the 
system, A and B are first started from 
the alternating-current side, if the supply 
voltage is under control so they may be 
thrown on at reduced voltage, or they may 
be started with direct current and syn- 
chronized. The booster D is a low-volt- 
age, direct-current machine of sufficient 
capacity to carry full-load current of the 
rotaries. With field circuit of D open, 
switch S, may be closed. It is necessary, 
of course, that the voltages of A and B 
oppose each other, and hence voltage across 
S, should read zero before the switch is 
closed. The field of D may now be closed 
through a high-resistance rheostat R,, 
which may be gradually cut out until the 
desired load is indicated on the instru- 
ments. 

If D boosts in such a direction that 
the voltage at the commutator of A is 
greater than that at B, A will act as an 
inverted rotary giving out power on the 
collector-ring side, while B acts as a 
straight rotary taking in power on the 
collector side, and delivering power on 
the direct-current side. These conditions 
may be reversed by reversing the polarity 
of D. 

With this arrangement the losses are 
supplied partly by the alternating-current 
supply circuit, and partly by the motor or 
prime mover, driving the booster. If the 
booster is belted to one of the rotaries 
all the losses are supplied from the al- 
ternating supply circuit. 








- 
Tests on an Old Boiler. 
The results of some _ interesting 


tests made on plates taken from an old 
boiler are noted in the Mechanical Engi- 
neer, London. The boiler had been in 
use since 1859, but during this time had 
been fed with pure water and had not 
been overstrained. A large number of 
test pieces were cut out and examined. 
The tests were somewhat unsatisfactory 
throughout, especally in regard to a 
marked lack of elasticity which seemed 


to have resulted from the prolonged 
strain. It was thought that this might 
lead to an explosion, if the boiler was 
subjected to a strain which, in a new boil- 
er, would only lead to a slight deforma- 
tion. Asa result of these tests, it was rec- 
ommended that at the end of thirty-five 
years’ service a boiler should de discarded, 
even if apparently in good condition. 
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SYNCHRONOUS MOTORS FOR REGULA- 
TION OF POWER-FACTOR AND LINE 
PRESSURE.* 


BY B. G. LAMME. 


It is well known that the synchronous 
motor, running without load on an alter- 
nating-current circuit, for instance, can 
have its armature current varied by vary- 
ing its field strength. A certain adjust- 
ment of field strength will give a mini- 
mum armature current. Either stronger 
or weaker fields will give increased cur- 
rent. These increased currents are to 
a great extent wattless. If the field is 
weaker than the normal (or field for mini- 
mum armature current), the increased 
armature current is leading with respect 
to the electromotive-force waves in the 
motor and lagging with respect to the line 
electromotive force. The current in the 
motor is therefore corrective in its na- 
ture. For stronger than the normal field, 
the current is to a great extent lagging 
and tends to lessen the flux in the motor 
and the current is leading with respect 
to the line electromotive force. A syn- 
chronous motor therefore has an inher- 
ent tendency to correct conditions set up 
by improper adjustment of its field 
strength. The correcting current in the 
motor is drawn from the supply system 
and this current also has a correcting 
effect on the supply system, tending to 
produce equalization between generated 
pressures in the motor and the supply 
pressure. This characteristic of the syn- 
chronous motor can readily be utilized 
for two purposes ; namely, for varying the 
amount of leading or lagging current in 
a system for producing changes in the 
power-factor of the system (including 
transmission line, transformers and gen- 
erators), or a synchronous motor can be 
utilized for pressure regulation in a sys- 
tem. 

As the synchronous motor can be made 
to impress a leading current upon the 
system, and as the amount of this lead- 
ing current will depend upon the field 
adjustment of the synchronous motor, it 
is evident that this property can be used 
for neutralizing the effects of lagging 
current due to other apparatus on the 
system. The resultant leading or lag- 
ging current can be varied and the power- 
factor controlled over a fairly wide range 
depending upon the location of the syn- 
chronous motors, and upon the current 
capacity of the motor, etc. 





1A paper presented at the 188th meeting of the Ameri- 
can — of Electrical Engineers, Chicago, June 
21-22, 1904. 
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As the wattless current in the motor 
is primarily a corrective current, it is 
evident that for most effective purposes 
for adjusting power-factor on the system, 
the corrective action of this current on 
the motor should not be too great. When 
used for such purpose the synchronous 
motor should, therefore, be one which 
would give a comparatively large cur- 
rent if short-circuited as a generator. 
Also the motor should preferably be one 
in which the magnetic circuit is not high- 
ly saturated, for in the saturated machine 
the limits of adjustment in the field 
strength are rather narrow. 

As has been noted above, if the field 
strength of the motor be varied, a lead- 
ing or lagging current can be made to 
flow in its armature circuit, this current 
being one which tends to adjust the press- 
ure of the armature and that of the sup- 
ply system. It is evident that if the 
armature pressure is held constant and 
the supply pressure varied, a leading or 
lagging current would also flow. If, for 
instance, the line pressure were dropped 
below that of the motor, then a lagging 
current would flow in the motor, tending 
to weaken its field, and a leading cur- 
rent would flow in-the line, tending to 
raise the pressure on the line. If the 
line pressure should be higher than that 
of the synchronous motor, then the cur- 
rent in the motor would be leading, tend- 
ing to raise its pressure; while it would 
be lagging with respect to the line, tend- 
ing to lower its pressure. The resultant 
effect would be to equalize the pressures 
of the line and motor, and there would 
thus be a tendency to regulate the line 
pressure to a more nearly constant value. 
It is evident that the less the synchro- 
nous motor is affected by the corrective 
current, and the more sensitive the line 
is to such corrective action, the greater 
the tendency will be toward constant 
pressure on the line. It is therefore evi- 
dent that the synchronous motor which 
give the largest current on short-circuit 
as a generator, would be the one which 
gives the greatest corrective action as re- 
gards pressure regulation of the system. 

For such regulation, the synchronous 
motor which gives a comparatively large 
leading or lagging current with small 
change to the pressure of the system is 
the most suitable one. Or, the motor 
which gives the greatest change in the 
leading or lagging current is the one 
which gives the best regulation. It is 
the change in the amount of wattless cur- 
rent which produces the regulation. This 
current could vary from zero to 100 lead- 
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ing, for example, or could change from 
fifty leading to fifty lagging, or could 
change from 100 lagging to zero lagging. 
Any of these conditions could produce 
the desired regulating tendency, but all 
would not be equally good as regards 
the synchronous motor capacity. If in 
addition to the regulating tendency, it is 
desired to correct for lower power-facior 
due to other apparatus on the circuit, it 
would probably be advisable to run a com- 
paratively large leading current on the 
line due to the synchronous motor, and 
the regulating tendency would be in the 
variations in the amount of leading cur- 
rent, and not from leading to lagging or 
vice versa. A larger synchronous motor 
for the same regulating range would je 
required than if the motor were used for 
pressure regulation alone. It is evident 
that the current capacity of a motor 
regulating from fifty leading to fifty lay- 
ging need be much less than for current 
regulating from 100 leading to zero. It is 
evident, therefore, that if there is to he 
compensation for power-factor as well as 
regulation of pressure, that addition::] 
normal current capacity is required. 

In case such synchronous motors are re- 
quired for regulation purely, it may he 
suggested that such machines be operaird 
at very high speeds compared with ordi- 
nary practice. At first glance it would 
appear that such a synchronous moior 
could be operated at the highest specd 
that mechanical conditions would allow, 
but there are other conditions than me- 
chanical ones which enter into this prob- 
lem. For instance, it is now possible to 
build machines of relatively large capac- 
ity for two poles for sixty-cycle circuiis, 
and for very large capacities—say 1,5!) 
kilowatts—having four poles. Therefore 
mechanical conditions permit the high 
speeds, and the electrical conditions 
should be looked into carefully to sce 
whether they are suitable for such sery- 
ice. As synchronous motors should give 
relatively large currents on short-circuit, 
the effect of high speeds and a small num- 
ber of poles on short-circuit current 
should be considered. 

In order to give full-load current on 
short-circuit, the field ampere-turns of 
such a machine should be practicaliy 
equal to the armature ampere-turns, ta- 
ing the distribution of windings, etc., 
into account. By armature turns in this 
case is not meant the ampere wires ‘0 
the armature, but the magnetizing effect 
due to these wires. Therefore to giv*, 
for instance, five or six times full-load 
current on short-circuit, the field ampere- 
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turns should be relatively high compared 
with the armature. This means that 
the field ampere-turns per pole should be 
»r the armature ampere-turns 


very high, « 
per pole very low. Experience shows that 
for very high-speed machines, such as 
used for turbo-generators, there is con- 
siderable difficulty in finding room for a 
large number of field ampere-turns, and 
therefore in such machines it is neces- 
sary to reduce the armature ampere-turns 
very considerably for good inherent regu- 
lating characieristics. This in turn means 
rather massi‘e construction, as the mag- 
netic circuit in both the armature and 


ive comparatively large sec- 
inductions must be rather 


field must & 
tion and the 


high, ‘Tb! in turn means high iron 
losses in x | latively small amount of ma- 
terial com red with an ordinary low- 
speed mac!:.ve, and abnormal designs are 


ventilation, ete., and for 
trength. 


required 
mechanic: 


An inceo:se in the number of poles 
usually a 3 increased number of field 
ampere-turs without a proportionate in- 
crease in |). number of armature ampere- 
turns. ‘| condition is true until a 
large nun r of poles is obtained when 
the leakag- »-tween the poles may become 
so high tho. the effective induction per 
pole is dev ased so that there is no fur- 
ther gain !.y increasing the number of 
poles, unl:s. the machine is made of ab- 
normal ensions as regards diameter, 
ete. Exp rience has indicated that in 
the case «| very high-speed and very low- 
speed alicrnators, it is more difficult to 
obtain a ‘arge current on short-circuit 
than wit!) machines with an intermediate 
number ©’ poles. For example, it is ra- 
ther difli ult to make a 600-kilovolt-am- 
pere, 3,00-revolutions-per-minute, two- 
pole ma:iine which will give three 
times fu!'-load current on short-circuit. 
A four-) ec, 1,800-revolutions-per-minute 
machine .an more easily be made to give 
three tins full-load current on short-cir- 
cuit an with comparatively small ad- 
ditional » eight of material. The materi- 
al in th» rotating part of the four-pole 
machin», while of greater weight, may 
be of «siderably lower cost per pound. 
The sti: onary part of the four-pole ma- 
chine «vy have a somewhat larger in- 
ternal « ameter, but the radial depth of 
sheet-s':-] will be less than in a two-pole 
machi. The total weight of material 
in the srmature of a four-pole machine 
may be practically no greater than in a 
two-po'» machine. Therefore a two-pole 


machin: of this capacity should cost more 
iour-pole machine, if designed to 
give the same current on short-circuit. 


than a 
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A six-pole machine would show possibly 
a slight gain over the one with four poles, 
but not nearly as much as the four-pole 
machine would over the one with two 
poles. The real gain of the six-pole over 
the four-pole construction would be in 
obtaining a machine which would give 
more than three times full-load current 
on short-circuit. It would possibly be 
as easy to obtain four times full-load cur- 
rent on short-circuit with a six-pole ma- 
chine as to obtain three times full-load 
current on four-pole machine. An eight- 
pole machine would be in the same way 
somewhat better than the six-pole ma- 
chine. Therefore if a 600-kilovolt-am- 
pere machine giving six times full-load 
current on short-circuit is desired, it 
would be advantageous to make the ma- 
chine with possibly eight to twelve poles. 
The question of which would be the cheap- 
er would depend upon a number of fea- 
tures in design. 

If very large short-circuit currents are 
desired, then, as indicated above, the 
number of poles for a given capacity 
should be increased, or the normal rat- 
ing of the high-speed machine should be 
decreased. If, for example, the 600-kilo- 
volt-ampere, 3,600-revolutions-per-minute 
machine, mentioned above, should be 
rated at 200 kilovolt-amperes, then it 
could give nine times full-load current 
on short-circuit; but such a method of 
rating is merely dodging the question. 

In general, the following approximate 
limits for speeds and short-circuit cur- 
rents for forty-cycle apparatus can be 
given. These limits are necessarily ar- 
bitrary, and are intended to represent 
machines which could probably be made 
without using too abnormal dimensions: 

600 kilovolt-amperes, 3,600 revolutions 
per minute, two to three times full-load 
current on short-circuit. 

1,000 kilovolt-amperes, 1,800 revolu- 
tions per minute, three to four times full- 
load current on short-circuit. 

1,500 kilovolt-amperes, 1,200 revolu- 
tions per minute, four to five times full- 
load current on short-circuit. 

2,500 kilovolt-amperes, 900 revolutions 
per minute, four to five times full-load 
current on short-circuit. 

For twenty-five cycles it is more dif- 
ficult to give limiting conditions, as the 
choice of speeds is very narrow. If, for 
example, a 1,500-kilovolt-ampere, two- 
pole, 1,500-revolutions-per-minute ma- 
chine can be made to give three times 
full-load current on short-circuit, then 
as machines of smaller rating can not 
run at higher speed, the limiting condi- 
tion of such machines must be the amount 
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of current which they will give on short- 
circuit. In the same way a four-pole ma- 
chine running at 750 revolutions per 
minute may be made for 5,000 kilovolt- 
amperes for three times full-load current 
as the limiting rating, and there is no 
choice of speeds for ratings between 1,500 
kilovolt-amperes and 5,000 kilovolt-am- 
peres. 

It should be noted that the above speeds 
are very high compared with ordinary 
alternator practice and are up to high- 
speed turbo-generator practice, but ma- 
chines with the above short-circuit rat- 
ings and speeds are probably more costly 
to build than machines of corresponding 
ratings at somewhat lower speeds. It 
will probably be found, therefore, that for 
the above maximum current on short-cir- 
cuit the cheapest synchronous motors for 
the given ratings will have somewhat 
lower speeds than those indicated above. 
It is certain that the lower-speed ma- 
chines will be easier to design and will be 
slightly quieter in operation. Probably 
best all-round conditions will be found 
at about half the above speeds. 

The above limiting conditions are given 
as only approximate and are based upon 
machines having ventilation as is usually 
found on rotating field generators for 
high speed. Artificial cooling, such as 
obtained with an air-blast or blowers, 
could modify the above figures some- 
what; but in general it has been found 
that high-speed alternators can be worked 
up to the limit imposed by saturation be- 
fore the limit imposed by temperature is 
attained. Therefore if higher saturation 
is not permissible, then there may be rel- 
atively small gain by using artificial cool- 
ing. 

One of the principal applications of 
such regulating synchronous motors would 
be for controlling or regulating the press- 
ure at the end of a long transmission line 
for maintaining constant pressure at the 
end of the line, independent of fluctua- 
tions of load or change of power-factor. 
In this case, increased output of the 
transmission line may more than 
compensate for the cost of the regu- 
lating synchronous motor. In many 
such a case the synchronous motor 
not only acts as a regulator on the 
system but costs nothing in the end. In 
general, the more current that such a 
synchronous motor will give on short- 
circuit, the better suited it will be for 
its purpose at the end of a long trans- 
mission line. 

Where a number of such synchronous 
motors are installed in the same station, 
the field adjustment must be rather care- 
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fully made, to avoid cross-currents be- 
tween machines; and the saturation char- 
acteristics of the various machines should 
be very similar. The better such ma- 
chines are for regulating purposes, the 
poorer they are for equalizing each other 
by means of cross-currents. 

As to the use of dampers with such 
synchronous motors, it is difficult to say 
just what is required. A synchronous 
motor on a line with considerable ohmic 
drop is liable to hunt to some extent, es- 
pecially if the prime mover driving the 
generator has periodic variations in speed. 
If the synchronous motor gives very large 
current on short-circuit, then its synchro- 
nizing power is high; this will tend to 
steady the operation of the motor and de- 
crease the hunting. The writer believes 
that such motors in practice will be found 
to operate better and have better regu- 
lating power for constant pressure if pro- 
vided with rather heavy copper dampers 
effectively placed on field poles. With 
such heavy dampers reaction of the arma- 
ture on the field is retarded, and there- 
fore the armature may give a larger mo- 
mentary current than would flow if there 
were no damping effect; in other words, 
the motor is more sluggish than one with- 
out dampers. Therefore the addition of 
heavy dampers on such a machine may 
produce the same regulating effect which 
would be obtained by a machine without 
dampers which gives a larger current on 
short-circuit. Also a machine with heavy 
dampers will usually be the one with 
the least hunting tendency and therefore 
will have the least effect on the trans- 
mission line due to hunting currents. 

In the above, the synchronous motor 
has been considered only as a regulator 
and not as a motor. It may be worth 
considering what would be the effect if 
the synchronous motor can do useful 
work at the same time that it regulates 
the system. In this case, with a given 
rated output, one component of the input 
will be wattless, and the other part will 
be energy. The ratio of these two com- 
ponents could be varied as desired. For 
example, considering the input as 100, 
the wattless component could be six- 


ty when the energy component is 
eighty, or the synchronous motor 
could carry a load of eighty per 


cent of its rated capacity, this load 
including its own losses, and could 
have a regulating component of sixty 
per cent of its rated capacity. If the 
motor is used as a regulating machine 
only, then its wattless component can be 
practically 100. It appears therefore that 
the machine could be used more economic- 
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ally as both motor and regulator than as 
a regulator alone, but in such case it 
would probably be advisable to run the 
motor at somewhat lower speed than if 
operated entirely as a regulator. This 
reduction in speed may practically offset 
the gain in apparent capacity by using 
the machine for a double purpose. Also 
there is comparatively limited use for 
large synchronous motors for power pur- 
poses, as better results are usually obtain- 
ed by subdividing the units and locating 
each unit nearest to its load. If a load 
could be provided which would permit 
very high-speed driving, then it would 
probably be of advantage to utilize the 
synchronous motor for driving. 

As the synchronous converter is one 
form of synchronous motor, the question 
of utilizing such machines for regulators 
should be mentioned. Upon looking into 
the question of distribution of losses in 
the converter, it will be noted that the 
losses in the armature winding are not 
uniform. Investigations show that at 100 
per cent power-factor, the lowest heat- 
ing in copper is obtained, and that any 
departure from this power-factor shows 
considerably increased loss in the copper, 
such loss being very high in certain por- 
tions of the winding. Next to the taps, 
which lead to the collector, there are strips 
of winding which at times are worked at 
a very high loss. Experience shows that 
it is not advantageous to operate con- 
verters at a low power-factor, and that if 
so operated continuously, or for any con- 
siderable periods, the winding should be 
made much heavier than for higher power- 
factors. Also in the usual design of con- 
verters the field is not made as strong 
compared with the armature as in alter- 
nator practice, and therefore the regu- 
lating tendency of the converter com- 
pared with a generator or ordinary syn- 
chronous motor is low. Synchronous 
converters can and do act as regulators 
of pressure for sudden changes of the sup- 
ply pressure, but such correcting or regu- 
lating action should not be continual; 
that is, the pressure supplied to a con- 
verter from a line should nominally be 
that required by the converter for best 
operation as a synchronous converter. Un- 
less designed for the purpose, a synchro- 
nous converter should not be used to cor- 
rect low power-factors due to other ap- 
paratus on the circuit. 

In the above considerations only gen- 
eral reference has been made to the cost 
of synchronous motors for regulating 
pressure and power-factors. It is diffi- 


cult to give even approximate figures for 
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relative costs of such apparatus. As inti- 
mated before, there is some mean speed 
or number of poles which will be the 
most suitable for giving a certain mayj. 
mum current on short-circuit. For speeds 
slightly above or below such mean speed 
the cost of the synchronous motor should 
vary almost in proportion to the speed 
provided the maximum short-circuit ne 
be diminished somewhat at the same time. 
If the speed is further increased or fyy. 
ther decreased, the cost will tend to ap- 
proach a constant figure. As the ey. 
treme conditions are approached, the cost 
will begin to rise. The above assump- 
tions are on the basis of continuous oper- 
ation at a given current capacity, this be. 
ing the same in all cases. The above ag. 
sumption is on a basis of decrease in the 
maximum short-circuit current, as the 
machine departs from the mean, or best 
speed. If the same maximum current js 
required, then the lowest cost should be 
at the mean or best speed, while at either 
side the cost should rise. 

It is evident that it would be difficult 
to give any figures on relative costs of 
such apparatus. The machine for the 
bet or mean condition, should cost prac- 
tically the same as an alternating-cur- 
rent generator of the same speed, output 
and short-circuit characteristics. As this 
speed would probably be somewhat higher 
than usual generator speeds, the cost of 
such machine would therefore be some- 
what lower. This cost would be to a con- 
siderable extent, a function of the current 
on short-circuit for a given rated capac- 
ity of machine. As mentioned before, in 
giving a table of limiting speeds and 
short-circuits, it is probable that one-half 
this limiting speed would be near the 
best condition. Such machines would 
probably cost from sixty per cent to eighty 
per cent as much as similar machines for 
usual commercial high-speed conditions, 
neglecting turbo-generator practice. The 
frequency has considerable effect on this, 
as, for example, there is small choice of 
speed as regards high-speed twenty-five 
cycle machines. ‘Taking very general 
figures only, it is probable that im 
the case of a given capacity of ma- 
chine for, say, three or four times full- 
load current on short-circuit the cost can 
not be expected to be lower than one-half 
that of machines of similar rating at ordi- 
nary commercial speeds, turbo-gencrator 
practice being excluded. The cost in 
general should approximate more nearly 
those of turbo-generators; but again, a0 
exact comparison can not be made because 
in usual practice the turbo-generators do 
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not give three to four times full-load cur- 
rent oD short-circuit. - 
There are a number of other conditions 
in this general problem, such as advan- 
tage oF disadvantage of placing synchro- 
nous motors in the main power-house, 
and distributing them in a number of 
substations. Also there is the question 
of the effect of the cost on the generating 
plant when used with such regulating 
synchronous motors. If higher power- 
factors are maintained on the transmis- 
sion system and generator, a cheaper 
form of generator can probably be used. 
The high power-factor permits a larger 
output from the transmission system and 
thus represents a gain. If the synchro- 
nous motor cain be operated at its best 
speed and also do work, then there is a 
further gain. if the synchronous motor 
should be locaicd at the centre of power 
distribution, 2nd the power is distributed 
through induction motors, then there is 
of reducing the cost of such 


motors by lowering the power-factor, this 


being compensated for by the synchro- 


nous motor delivering leading currents. 
As the cost per horse-power of small 


© motors will be much greater than the cost 


per horse-pows! of a large regulating 
a possibility of gain from 
this source. If the induction motors are 
distributed over wide territory, this gain 
would be lessened and might disappear. 

It should be mentioned that the power- 
factor of a s\stem as influenced by dif- 
ference in wave-form has not been con- 
sidered in the preceding discussion. It 
is obviously impossible to neutralize by a 
synchronous motor the effect of currents 
in a system due to difference in wave- 
form. Such current will in general be 
of higher frejuency than the fundamental 
wave of the system, and the synchronous 
motor obviously could not correct for 
them, unless it impressed upon the sys- 
tem opposite waves of the same frequency. 
This would mean a synchronous motor 
with a different wave-form from that of 
the system. 

The power-factor of a system will also 
be affected any hunting of the appara- 
tus on the system. It is evident that the 
synchronous motor could not correct or 
neutralize sich effects, except through ex- 
erting a damping effect on the system 
and other apparatus on the system. A 
synchronous motor with heavy dampers 
can reduce the hunting in a system, but 
such hunting can also be damped by in- 
duction motors with low-resistance sec- 
ondaries, especially if of the cage type. 
This correcting effect should therefore be 
credited to the damper rather than to syn- 
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chronous motor-action. There are a num- 
ber of other questions which arise in con- 
nection with this regulating feature of 
the synchronous motor, but the subject 
is too broad to permit even mention of 
them. 

The substance of the preceding state- 
ments can be summarized as follows: 

1. A synchronous motor can be used to 
establish leading or lagging currents in 
its supply system by suitable field ad- 
justment, and can thus affect or control 
power-factor or phase relations of the cur- 
rent in the alternating-current system. 

2. A synchronous motor will set up 
leading or lagging currents in its supply 
system if its field strength is held con- 
stant, and the pressure of the supply 
system is varied above or below that gen- 
erated by the synchronous motor. Such 
leading or lagging currents in the sup- 
ply system will tend to vary the press- 
ure of the system. A synchronous motor 
can thus act as a regulator of the press- 
ure of its supply system. 

3. This regulating action is greatest 
with synchronous motors which have the 
closest true inherent regulation as in- 
dicated by high field magnetomotive force 
compared with the armature magneto- 
motive force) in distinction from ma- 
chines which have close apparent regula- 
tion obtained by saturation of the mag- 
netie circuit. 

4. If the synchronous motor is used 
both for regulating the power-factor for 
neutralizing the effect of other apparatus 
on the circuit, and for regulating or 
steadying the pressure of the supply sys- 
tem, its normal capacity for regulating 
will be diminished. 

5. The most suitable speeds for best 
electrical conditions will in general be 
considerably below highest possible speeds 
as limited by mechanical conditions. 

6. Heavy dampers will increase the ef- 
fectiveness of the regulating tendency. 


%. If the synchronous motor can be 
used for power purposes as well as for 
regulation, its apparent capacity is in- 
creased. This is due to the fact that the 
regulation is obtained by means of a 
wattless component and the power from 
the energy component, and the algebraic 
sum of these two is greater than their 
resultant which fixes the current capac- 
ity of the machine. 

8. Synchronous converters in general 
are not suited for regulating the pressure 
or controlling the power-factor of an 
alternating-current system. 

9. The costs of synchronous motors for 
regulating purposes will in general be 
lower than for alternating-current motors 
or generators of customary speeds, and 
will approach more nearly to turbo-gen- 
erator practice. 


. of sandy ground. 
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Rubber Tree Planting in Para. 

A more optimistic view of the future 
of rubber cultivation than was given in 
the recent report by United States Con- 
sul Edward M. Conley, at Mexico City, 
Mex., is held by United States Consul 
Louis H. Aymé, at Para, Brazil. In a 
recent report Mr. Aymé describes a rubber 
plantation owned by a Mr. Martins in a 
suburb of Para. Several years ago this 
gentleman cleared a property of five acres 
He planted here a 
number of seeds of the Hevea brasiliensis, 
which have grown and flourished, chiefly 
on the higher ground. The success prom- 
ised from these experiements encouraged 
Mr. Martins to plant several thousand 
seeds three years ago. This spring, for 
the first time, he tapped forty of the best 
and largest trees, and from them secured 
a good output of rubber. Mr. Martins, 
when he planted the rubber trees, also 
planted a number of inaja palms, which 
furnish the nuts used in smoking the rub- 
ber. There are on this plantation to-day 
several hundred trees that are beginning 
to yield latex, and there are between two 
and three thousand young trees from two 
to twenty feet high. The usual forest 
“run” is about two miles long, and it is 
a good run that has 100 trees; but here, 
in a space of five acres, it is estimated 
there will be in ten years at least 1,000 
full-bearing rubber trees, which will pro- 
duce more and better rubber than the trees 
on the forest runs, for it will be gathered 
more quickly and in a cleaner manner, 
and with greater care of the tree in tap- 
ping. The consul believes that there is 
no longer any doubt of the success of this 
experiment; and this would seem all the 
more important, as the Hevea brasiliensis 
trees of the great Amazon valley are be- 
ing exhausted, and it is doubtful whether 
nature can replace them with sufficient 
rapidity to keep pace with the present 
demand for rubber. 

A possible reason for the unsuccessful 
attempts to raise these trees elsewhere is 
suggested. It has been found that the 
seeds of the tree germinate very soon 
after falling, but they lose the power of 
germinating quickly; hence it is very dif- 
ficult to transport them in good condition. 

Consul Aymé thinks that there is an 
opportunity here for profitable investment 
of large capital, and the establishment of 
extensive plantations. Much study of con- 
ditions would be necessary, and it would 
probably take ten years before the planta- 
tion would be yielding profitably, though, 
under favorable conditions, trees five years 
old would yield. To engage in this work 
a capital of not less than $50,000 would 


be required—preferably much more than 
this. 
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Electrical Patents. 


An electric lighting apparatus has re- 
cently been patented by William Knob- 
loch, of New York, N. Y., and the patent 
assigned to John Knobloch, of the same 
place. The object of the invention is to 
construct a support so that one or more 
glowers can be readily mounted and dis- 
mounted and a lamp provided in which a 
multiplicity of glowers can be used in a 
variety of relative positions, so that a 
lamp of extraordinary high candle-power 
can be produced by a very cheap and sim- 
ple construction. The heating devices are 
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also so incorporated in the base or support 
for the glowers that the heat therefrom 
will be rapidly conducted to the glowers, 
such base forming at the same time a re- 
fractory and non-conducting shield adapt- 
ed to protect the automatic cutout and 
any other mechanism that may be used in 
the lamp from the excessive heat of the 
incandescent glowers. ‘The essential fea- 
ture of the invention is a base or support 
for the heater and glowers, made in the 
form of a cup. The walls of the cup are 
made in two layers, the inner layer being 
much thicker than the outer and constitut- 
ing the main support. It is made of any 
suitable composition, such as porcelain or 
terra cotta. The cup is made by a mould- 
ing process, and simultaneous with its for- 
mation certain metallic parts will be in- 
serted and moulded in. These metallic parts 
consist of sets of eyelets or sockets ar- 
ranged in pairs, each of which is adapted 
to receive and support a glower. The cup 
preferably employed has a concave bottom, 
in which may be one or more pairs of the 
glower sockets, and around the side walls 
of the cup are arranged any number of 
pairs of the sockets to accommodate the 
desired number of glowers, which are pref- 
erably arranged vertically. Other metallic 
parts are the iron or platinum wires. These 
are moulded or pressed into the outer sur- 
face of the cup and are arranged in zig- 
zag or meshlike fashion to fully cover 
those portions of the surface against or 
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opposite which the glowers are to be lo- 
cated. Having thus formed the cup it is 
finished by dipping or coating in any 
suitable manner to apply the outer layer, 
which is a specific compound, being a non- 
conductor of electricity and capable of 
conducting heat. This compound can be 
given any desired color, but will prefer- 
ably be made white in order to form a re- 
flecting-surface for the light. An im- 
portant function of this layer is to retain 
the heating-wires in place and distribute 
the heat therefrom. The glowers are of 
a material forming a conductor of the sec- 
ond class. They are in pencil or filament 
form, with metallic end-pieces which are 
bent at right angles and of such size and 
shape as to fit friction-tight in the eyelets 
or sockets. The glowers are set in place 
by simply inserting their ends in a pair of 
the sockets, from which they can be read- 
ily removed and replaced at will. The 
sockets may be connected in parallel or in 
series, the wire leading from one eyelet 
to the other, and, if preferred, being em- 
bedded in the material of the cup. Iron 
wires are used for the heater, which will 
be located only slightly below the surface 
of the supporting base and in close prox- 
imity to the glower. The automatic cut- 
out and the ballast, when used, may, in the 
individual lamp, be contained within the 
cup-shaped base, where they will be pro- 
tected from heat, or they may be located 
in the casing. 

Mr. George L. Leonard, of Pasadena, 
Cal., is the inventor of an electric heater, 
which consists, ‘broadly, of a base and 
removable resistance plates, which are elec- 











PERSPECTIVE VIEW, SHOWING A NEW DESIGN 
oF AN ELecTRIC HEATER. 
trically connected and supported by suit- 
able means attached to the base. In carry- 
ing out the invention, the base is con- 
structed of suitable non-conducting ma- 
terial, and near each end of the base and 
arranged opposite each other, are combs, 
preferably consisting of a piece of sheet 
metal comprising an angular lower body 
and an upper part consisting of spring 
fingers. Each spring finger has its upper 
end bifurcated and formed as an angular 
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hook-shaped offset. The lower Portion of 
the comb is suitably perforated for attach. 
ing screws, by means of which it is se 
cured to the plate. Rectangular sheets 
are provided formed of a resistance ad 
terial and having reenforcing strips of 
metal. Each strip is folded over the edaes 
of the sheet and beaded, thus clamping 
them over the end of the resistance sheet 
and causing them to tightly and per 
manently grip the ends of the shes 
The strips are provided. with pins whic, 
extend an equal distance from each fa 
of the strips. The sheet is held in poi. 
tion with its pin resting in the 


it under a tension. By reason »f the hoo 
straddling the strip the sheet is held from 
side play and also from tilting or rocking 
motion. The upper and low:r portion 
forming the hook being place ! oblique 


with respect to the strip, th 


effectually preventing lateral 


motion of the strips. When it is desired 


to remove a sheet, it may be accomplished f 
by slightly springing the fingers, when. f 
upon the hooks disengage the pins and torial 
The in- i tact 
peconne 

out 1 


allow the removal of the sheet. 
sertion of a sheet is accomplished with 
equal facility: The sheets are supported 
in vertical parallel planes anc spaced a 
short distance apart. They are arranged 
with their lower edges considerably above 


the base, which permits the air to freely F 
enter under the sheets from either side, f 


and as the volumes of unheate«| air cor 
tinually circulates into contact with all o 
the plates simultaneously, that is, prac 
tically the entire surface of each plate 
is continually receiving a maximum qual- 
tity of unheated air, which is warmed in 
its passage up the sides of the plate, thus 
promoting the efficiency of the heater. The 
plates being of thin sheets, and arrangel 
with free spaces of considera! ie extett 
between them, offer practically no resist 
ance to the passage of air, and t! cre being 
no material to absorb heat, the air take 
up all the heat liberated from ‘he sheet 
and radiation is promoted ito the utmost 

George D. Burton, of Boston, Mas, 
has assigned to the Boston Leai er Pro 
ess Company, Portland, Me., a jatent ® 
cently obtained by him on a }rocess af 
electrically extracting essential oil. Th 
apparatus employed comprises an & 
tracting tank provided with sui!able sup 
porters and with a cover or howd, a com 
denser, a pipe connecting the condenst 
with the tank, a receptacle, ail a pir 
connecting the receptacle with the om 
denser. 'The extracting tank is preferabl) 


angle of 
the bifurcated hook. The natural spriny f 
of the fingers stretches the shee! and place ‘ 


reby give 
a sufficient amount of bearing <urface for F bias 
woe teed 
or tilting 
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constructed of wood or other insulating 
material. This tank is provided near one 
ond on opposite sides with notched sup- 
porting bars, and near its opposite end on 
opposite sides with similar notched sup- 
porting bars. An electrode, preferably in 
the form of a transverse plate provided 
with projections at its top, is suspended 
by means of the projections near one end 


of the tank in the notched supporting 











New Process 0% ELECTRICALLY EXTRACTING 


iussENTIAL OILS. 


. rendering the electrode 
Padjustable at a greater or less distance 
@irom the end o. the tank. A perforated 


pported by means of in- 
sulating-connections on the inner side of 
_ serves to prevent the ma- 
‘: from coming into con- 
‘iectrode. A conductor is 

he electrode and passes 

end wall of the tank 


and is connected to one pole of a suitable 


Pelectric source. A similar electrode, also 
Pin the form of a transverse plate, provided 
Pavith projections at its top, is suspended 
@by means of tl: projections from the sup- 


is adjustable toward and 
from the opposite end of the tank. A 
puard-plate, preferably perforated, is at- 
ached by insu!ating connections to the 
plectrode in i). inner side of it. A con- 
fuctor is con ected with the electrode, 
passing out trough the opposite end of 
he tank, and is connected to the opposite 

le of the «trie source. The cover is 
preferably provided on its interior with 
uspension hooks and on its exterior with 
andles. It i. also provided with an open- 
ng having » door, balanced by a weight 
ronnected by « cord, which passes over pul- 
evs. The condenser comprises a small 


ank for contrining a cooling liquid and 
worm coil! in the tank. The connect- 
g pipe is p.ided in its upright portion 
eading out [om the tank with an adjust- 
ble point, an in its downward portion 
eading to i‘) condenser with a hollow 
iniversal joi. which admits of free ad- 
ustment of «ie parts. In carrying out 
he process ‘6 material from which the 
il is to be «tracted is placed in porous 
bags and dis, osed in the tank which con- 
ans a sui!i)le menstruum. This may 
pnsist of wiier or any suitable aqueous 
olution whi.) permits the passage of the 
lectrie curreit. ‘Then a current of elec- 
icity of 2 required power for heating 
e hquid ail extracting the matter con- 
ined in tho substance under treatment 
‘tuned or. The current varies accord- 


ng to the size of the tank used. As the 
bquid and i's contents become heated, the 
Tent inervases unless cut off by inter- 
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posed resistance, and the process of macer- 
ation and digestion proceeds, and the men- 
struum becomes more rich in extractive 
matter until the substance under treat- 
ment becomes exhausted. ‘The heated 
menstruum gives off vapors consisting 
mainly of the volatile portion of the es- 
sential oil mixed with aqueous vapor, 
which pass through the pipe when in ex- 
cess, into the condenser, where they are 
condensed, and thence pass to the recep- 
tacle. 

Mr. Fred B. Corey, of Schenectady, 
N. Y., has assigned to the General Elec- 
tric Company, a corporation of New York, 
a patent recently obtained by him on a 
pneumatic system of motor control. In 
this improved system of train control two 
train-pipes are employed, but it is im- 
possible to operate the controllers until 
pressure has been applied to both train- 
pipes. The train-pipe into which the com- 
pressed fluid is first admitted determines 
the position of the reversing-switches, and 
thereby determines the direction of move- 
ment of the car or train. More specific- 
ally, the invention comprises a pneumatic 
system of train control in which two train- 
pipes are used and in which compressed 
fluid from a source of supply is admitted 
to one train-pipe to operate the reversing 
switch into the desired position, thereby 
maintaining the direction of movement of 
the train, and while the pressure is main- 
tained in the pipe the compressed fluid is 
admitted to the second train-pipe to start 


‘been released. 
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fluid is admitted from an oil-storage 
chamber or reservoir, which is adapted to 
be connected to the train-pipes. The flow 
of oil from the reservoir to the cylinder 
is controlled by a pneumatically actuated 
adjustable valve. The invention also con- 
sists of means for allowing a rapid auto- 
matic movement of the controller from 
the final series to the first parallel posi- 
tion immediately after the series stop has 
The stop-pin is so con- 
structed and arranged that it is prevented 
from returning to its operative position 
in the groove or slot in which it operates 
if it is withdrawn from the slot in any 
position except that corresponding to the 
off position of the controller. Means are 
also provided for producing an intermit- 
tent forward movement of the controller- 
cylinder instead of a continuous forward 
movement; that is, means for causing a 
snap action of the controller cylinder in 
moving from one operative position to 
another, thereby preventing undue burn- 
ing of the controller-contacts. These 
means comprise the customary notched 
dise or star-wheel on the controller-shaft, 
with the notches of which a spring- 
pressed dog is adapted to engage and a 
small auxiliary air-chamber on the cylin- 
der containing the controller-actuating 
piston, the air in which is alternately com- 
pressed and expanded by the action of the 
star-wheel and the dog as oil is admitted 
to the cylinder. The compressed air or 
other fluid pressure for operating this sys- 
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the train. Applying pressure to both 
train-pipes causes each of the controllers 
to move forward a predetermined amount, 
that is, into its final series position, where 
it is held by a series stop. To release the 
series stop, the compressed fluid is ex- 
hausted from the second train-pipe and is 
immediately thereafter readmitted to the 
second train-pipe to cause the controllers 
to move into the parallel positions. The 
controller-actuating mechanism comprises 
a piston operatively connected to the con- 
troller-shaft, the piston operating in a 
cylinder into which oil or other readily 
controlled and relatively compressible 


tem is preferably derived from the air- 
brake system with which such systems are 
ordinarily used, but an independent air- 
compressor may be installed on one or each 
of the cars constituting a train for the 
purpose of supplying the necessary com- 
pressed fluid. In this system, the con- 
trollers can not be moved forward unless 
pressure is applied to both train-pipes, 
thus acting as a safety device to prevent 
trouble or accident in case the connections 
of either train-pipe become broken. The 
controller can also be stopped at any part 
of its travel by a proper manipulation of 
the controlling valve. 
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Reviews of 


A New Single-Phase Motor. 

This is a communication from Mr. L. 
Schiiler, criticising a type of single-phase 
motor suggested recently by Rudolf Gold- 
schmidt. In this the place of the commu- 
tator is taken by a collector with a small 
number of parts. An open coil winding 
is adopted, the repulsion principle heing 
made use of. The idea was that the cir- 
cuit of every coil would be broken when 
there was no current flowing; but Mr. 
Schiiler contends that this condition of 
operation is not practical. He tried a 
motor of this type some time ago, and 
found that it worked sparklessly if rotated 
slowly, but sparked badly when approach- 
ing full speed. The reason for this is, 
that the coils on the rotor are cutting the 
magnetic lines, due to their motion, and 
there is no sparkless position for the 
brushes. A further objection to this type 
is that the use of a smaller number of 
rotor coils prevents the motor from devel- 
oping its full starting torque in all posi- 
tions of the rotor. A more uniform start- 
ing torque can only be obtained by in- 
creasing the number of rotor coils and 
commutator segments.—Abstracted from 
the Electrician (London), June 17. 

# 
Magnetic Alloys of Manganese. 

An interesting discussion is here given 
of some recent work by Dr. F. Heusler, 
of Dillenburg, Germany. While experi- 
menting with an alloy of manganese and 
tin he noticed that it was attracted by a 
magnetized tube. Upon melting the alloy 
with an equal weight of copper he found 
the resulting combination also distinctly 
magnetic. He later succeeded in making 
magnetic alloys by adding tin to commer- 
cial copper manganese containing only 1.2 
per cent iron, the alloy being non-magnetic 
before the addition of tin. Experiments 
with other metals showed that arsenic, 
antimony and bismuth each had effects 
similar to tin, but aluminum gave the best 
results of all. Dr. Heusler, conjointlv 
with Herren Richarz, Starck and Haupt, 
has made a thorough investigation ot the 
whole subject. It was found that the most 
magnetic alloys are those in which the 
manganese and aluminum are present in 
direct proportion to their atomic weights. 
The temperatures at which these alloys 
lose their magnetic properties are compar- 
atively low. One containing sixteen per 


cent of magnesium and eight per cent of 


aluminum becomes non-magnetic at 160 
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degrees centigrade, and remains so if 
plunged in cold water. It becomes mag- 
netic again if kept at a temperature of 
110 degrees centigrade for a day or two. 
By adding small quantities of lead, the 
transformation points may be brought 
down to still lower temperatures. It is 
inter sting to recall in this connection the 
work of Barrett upon magnetic iron- 
aluminum alloys. It was suggested that 
these alloys may find applications in vari- 
ous directions, such as for fire-alarms or 
some form of thermoelectric generator. 
The new alloys are strong, easy to work, 
and not easily oxidized. In the latter re- 
spect they have an advantage over iron.— 
Abstracted from the Electrical Review 
(London), June 17. 
# 
Whistling of Machines. 

It sometimes happens with modern gen- 
erators that they set up a note more or 
less loud, which has been designated as 
howling or whistling. ‘This phenomenon 
has been investigated by Herr J. Fischer- 
Hinnen, who, by means of tuning-forks, 
determined the pitch of the note given by 
such machines, and by an analysis of the 
design has determined the cause, and of- 
fers a rule which will prevent this condi- 
tion from occurring in new designs. That 
the note is not due simply to air vibra- 
tions set up by the teeth is evident from 
the fact that the intensity varies with the 
field excitation. It is therefore due to 
some action of the armature upon the 
field. An analysis of the machine showed 
that this is caused by the passage of the 
teeth out from under the poles. If, in any 
design, the following formula (oF Tae 
N, = to a whole number plus 0.5 is ap- 
proximately true, there will be no whist- 
ling. Here d is the pole span; r the radius 
of curvature of the pole tip; D, the diame- 
ter of the armature, and 6 the radial depth 
of the air-gap. N, is the number of slots. 
This formula means merely that the teeth 
must pass out from under the various 
poles successively, and not simultaneously. 
—Translated and abstracted from Zeit- 
schrift fiir Elektrotechnik (Wien), June 


o- 


# 
The Effect of Pressure on Magnetic 
Induction. 
This subject has received the attention 
of many investigators, but the results 
have not been in agreement. It therefore 
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seemed to Miss Fannie Cornelia Frishie, 
suitable subject for further investigation 
Miss Frisbie gives a brief sketch of i 
previous work, with a full bibliography, 
She then describes in detail the apparaiy 
used in the present experiments. The jy 
vestigation was divided into two party 
first, a study of the effect of different 
pressures on each of a number of jing 


rings with a constant magnetizing fong : 
and also the influence of residual mag. u 
netism upon the results; second, the ip . 
vestigation of the effect of a certain pry . 
ure when magnetizing forces of differey . 
strengths are exerted upon the iron, ayj - 
also the variation of resulis which change pe 
in the condition of the iron. Andel ° 
rings were used to avoid end effects, aj : 
higher pressures than had been employe . 
heretofore were obtained. ‘lhe appar. 
tus consisted of two short iron cylinden : 
fitted together with a ground joint, a : 
when bolted, forming a small oil-igi sa 
pressure chamber. Within this cham ° 
the rings, suitably wound with primay : 
and secondary coils, were placed, pw ~ 


vision being made for carrying out th i 
electrical connections. Pressure was i 4 
tained by forcing a small plunger inj 


this chamber, which was exhausted ¢ ss 
air and filled with oil: Throughout t Hy 
work great precautions were taken i ex] 
avoid all errors, and corrections we ua 
made for the volume change of i org 
iron, due to the pressure. As a clei py, 
upon the effect of pressure on i ),,, 
winding coils, a brass ring was sil ba 
stituted in place of iron, and showy 
no error due to this. From the exe si 
ments the following conclusions res 
drawn: the application of hydrosiii tp, 
pressure to soft iron anchor rings chal int, 
the coefficient of magnetic permeabill DOW 
of the iron, besides altering the amouiy to ; 
of residual magnetism when the PR Rn, 
ure is applied or removed. ‘The am0u (Io 


of change varies for different piece! 
iron. With unannealed iron the sigt§ 
the change depends upon the strel 












of the magnetizing field, the effet 4 
small fields being a decrease, aul wa 
stronger fields, an increase. The chi by i 
of sign occurs for H = 4.5 or 5 call i 
metre-gramme-second units. The 2 = 
nitude of the alteration is a functia 
both field and pressure. With ane eis 
iron an increase is found for pres the 
for all values of field between 0.5 ton 


9.67 absolute units. The results off 
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investigation support the theory of mag- 

netism advanced by Kirchofft for annealed 

soft iron—Abstracted from the Physical 

Review (Lancaster), June. 

s 

bie a The Electric Organ of the Torpedinidae. 
ation A paper was read recently before the 
E thy Berlin Academy of Sciences, by Messrs. J. 
aphy, Bernstein and A. Tschermak, describing 
ray the investigations of the authors into the 
1¢ in. . ne i 
“ts thermic pacuns shown by the — 
"8 organ of the torpedo or electric ray. Here 
ere tofore researches into this electric phe- 
™ nomenon have been confined to studies of 
foe, the intensity, direction and duration of 


MBS the electric shocks. These consist of single 


wh short-lasting impulses, always following 
py the same direction. The elements of which 
ere the organ is built up assume the negative 
i potential on the side where the nerve fibre 
hay enters the organ. No likely explanation 
uch can as yet be offered as to the cause 
aL which produces these potential differ- 
lod ences in these elements. The work 
Ppa was carried out, for the most part, 
ng at the Naples zoological station. ‘To 
af detect variations of temperature under- 
Hig gone by the organ of the fish, the authors 
als used a thermic pile made up from ten to 
MES twenty pairs of elements of constantine 
» MES and iron. These were inserted in the dis- 
ut CO sected organ, or else introduced between 
u @ the two organs of the same fish, and were 
T MES connected to a sensitive galvanometer. The 
ed organ was stimulated by means of an in- 
ut WE duction coil acting upon the nerve. The 
“i experiments show that the variations in 
7 ® temperature undergone by the stimulated 
ot w 






organ are so small as to be inappreciable. 
However, they seem to show a thermic be- 
} havior differing from that of mussels. It 
is not analogous, therefore, to a battery 
working exothermally. It seems to con- 
stitute an endothermic battery, and in this 
respect resembles a nerve tissue rather 
than a muscular tissue. An investigation 
into the temperature coefficient of the 
power of the shocks of this organ seems 
to confirm this view.—Abstracted from the 
English Mechanic and World of Science 
(London), June 10. 
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trengl Lightning Statistics. 

tect | An efficient system of collecting infor- 
nd fam “ation on lightning, and the damage done 






chain OY it, has been developed by the Hungarian 

me ©°VeTHmMent since 1890. The statistics are 
compiled |y the Royal Institution for At- 
mospheric Electricity and Earth Magnet- 
‘sm. The local authorities are directed to 
enquire into any case that comes under 
their notice, and to report to this institu- 
tion, Rural policemen have instructions 
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to pay particular attention to the effects 
of lightning, and the insurance companies 
send in monthly reports on damage done 
by lightning. Statistics for the ten years 
ending 1900 have been published by Mr. 
Ladislaus Szalay, on behalf of the Meteor- 
ological Institution. These show that 601 
people were killed by lightning in Hun- 
gary during the four years, 1897 to 1900. 
This corresponds to one fatal accident a 
year for every 100,000 people. In the 
district of Szilagy there was one death for 
every 30,000 inhabitants. The number 
of fires caused by lightning was 309 per 
year. The frequency of fires varied con- 
siderably in different districts, in one 
there being one fire for every 1,200 houses, 
and in another one for every 56,000 
houses, these being extreme cases. While 
there have been some deaths in the dense- 
ly populated areas, this does not indicate 
that such areas suffer comparatively more. 
As yet it is impossible to speak definitely 
of the general distribution of lightning. 
However, it is comparatively rare in large 
towns, and in these most frequent in the 
suburbs. About one-quarter of all the 
recorded lightning strokes are in relation 
to isolated objects not situated within the 
towns or villages. In Prussia similar sta- 
tistics have been republished for the period 
of 1885 to 1898. From these it would 
appear that although the number of light- 
ning strokes fluctuates considerably, it is 
possible to distinguish between years of 
fiery strokes and cold strokes which do not 
cause fire. During the period mentioned 
lightning produced in towns 2,158 fires, 
and in the country 13,785. ‘There were 
also 525 cold strokes reported from towns, 
and 1,734 from the country. In the coun- 
try about eleven per cent of all fires are 
due to lightning. In the towns the pro- 
portion has decreased steadily from 6.7 
to 4.2 per cent.—Abstracted from Engi- 
neering (London), June 17. 
a 
The Source of Radioactive Energy. 


Mr. C. V. Burton in this communica- 
tion presents his ideas upon the source 
of radioactive energy. It is pointed out 
that whether or not the circumstances of 
a theory of wave propagation are strictly 
expressible by linear equations, there is a 
universal tendency toward loss of kinetic 
energy in orbitally moving systems of 
electrons. Unless the orbital periods are 
very long, compared with the time taken 
by radiation to transverse the assemblage, 
there must be appreciable radiation of 
energy. It is thus a necessary condition 
of permanence or quasi-permanence that 
the orbital velocities should be very small 
compared with the velocity of light. It 
should be noted that as energy is dissi- 
pated, orbits become contracted, with cor- 
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responding rise of velocities. The total 
effective radiation will become more and 
more intense, so that conceivably very lit- 
tle time may be occupied in the transition 
of quasi-permanent motion to a state of 
collapse and disintegration. Thus, whether 
the main source of radioactive energy be 
looked for in enormous orbital velocities, 
due to intra-atomic rearrangement or to 
the constitutive electrostatic energy of in- 
dividual electrons set free by mutual an- 
nihilation, the conditions favorable to 
radioactivity in any given atom must be 
confined to a momentary phase. It is not 
a long step from this conclusion to an 
exponential law of decay of radioactive 
matter. Adopting provisionally Wilson’s 
suggestion that the positive and negative 
electrons have numerically equal charges, 
the greater mass of the positive electron 
is due to its smaller diameter. It follows 
that any isolated electron has an electro- 


static energy equal to > M. 3 V*, where 


M is the mass of the electron, and V is 
the velocity of light. In other words, this 
energy is set free when the mass is an- 
nihilated. A further assumption involved 
in this estimate is the validity of the ordi- 
nary electrostatic field relations for such 
enormous intensities as obtain in the 
neighborhood of an electron.—Abstracted 
from Nature (London), June 16. 
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The Hopkinson Test for Multiphase Induc- 
tion Motors. 

A description is here given by Mr. R. W. 
Weekes of the Hopkinson circulating test 
as applied to induction motors. The test 
may be run on two large motors, provided 
sufficient electrical energy is available to 
supply the total losses of the system. For 
the purpose of the test two motors of ap- 
proximately the same output are required. 
These are coupled together by a belt, 
pulleys being selected so that the ma- 
chine which acts as a motor drives the 
other as a generator at a speed slightly 
above synchronism. Under these condi- 
tions the second machine supplies the 
bulk of the power to the motor, and 
power supplied from outside constitutes 
the losses. No particular precautions are 
required in starting up, the easiest way 
being to start the motor first, and after 
it has come up to speed to cut out the 
starting resistance of the machine to be 
used as a generator. The power then cir- 
culating between the two machines will 
depend upon the relative diameters of the 
two pulleys. These pulleys should be se- 
lected so that the difference in speed be- 
tween the two rotors will be equal to the 
sum of the slip of both machines at full 
load and the belt slip. The energy sup- 
plied to the machines must be divided 
into three parts: motor loss, generator 
loss and belt loss. The latter may be de- 
termined by running the machines idly 
with and without the belt. The remain- 
ing loss should be divided between the 
generator and motor, in proportion to 
their respective slips—Abstracted from 
the Electrical Engineer (London), June 
1%. 








The International Electrical 
Congress. 

The committee in charge of arrange- 
ments for the International Electrical 
Congress, which will be held at St. Louis, 
Mo., September 12 to 17, 1904, is making 
satisfactory progress in fixing up its 
schedule. A number of national electrical 
bodies have already arranged to cooper- 
ate in the congress. In America a num- 
ber of these cooperating bodies are to hold 
simultaneous conventions in St. Louis 
during the congress week, and to hold 
joint sessions with specified sections of 
the congress on definitely appointed days. 
Other bodies are not going so far as to 
hold simultaneous conventions and joint 
sessions, but have accepted invitations to 
send delegates to the congress. Invita- 
tions to send delegates have been sent to 
thirty national electrical and scientific 
bodies all over the world. Among others, 
the following bodies have already prom- 
ised to hold simultaneous conventions 
and joint sessions: the American Insti- 
tute of Electrical Engineers, the Ameri- 
can Electrochemical Society, the Ameri- 
can Physical Society, the International 
Association of Municipal Electricians 
and the American Electrotherapeutic As- 
sociation. 

The following bodies have promised to 
send delegates to the congress: the Na- 
tional Electric Light Association and the 
Association of Edison Illuminating Com- 
panies. 

In Europe the following bodies have 
promised to send delegates: the Société 
Internationale des Electriciens and the 
Sweizerischer Elektrotechnischer Verein; 
and it is expected that the Institution 
of Electrical Engineers of Great Britain 
and the Elektrotechnischer Verein of Ber- 
lin will also be represented. 

It is hoped that other European na- 
tional electrical bodies will also cooper- 
ate. The delegates accredited to the con- 
gress from various cooperating bodies are 
not expected to be called upon to vote 
upon any questions of national impor- 
tance. All matters concerning units, 
standards, etc., will lie within the prov- 
ince of the chamber of government dele- 
gates. 

All delegates of the cooperating bodies 
are invited to read papers before any 
section of the congress they select. Such 
papers will be printed in the congress 
transactions as being offered by the dele- 
gate on behalf of the cooperating body. 
The paper and discussion thereon will 
subsequently be offered by the congress 
to the cooperating body for incorporation 
in its own transactions, if desired. 
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The delegates of the American Insti- 
tute of Electrical Engineers and their 
papers to the congress are as follows: 

“The Maximum Distance to which 
Power Can Be Economically Transmitted” 
—Mr. Ralph D. Mershon, Sec. D. 

“Electrical Impulses and Multiple Os- 
cillators’—Professor M. I. Pupin, Sec. A. 

“The Theory of the Single-Phase 
Motor’—Professor C. P. Steinmetz, 
See. D. 

The delegates of the Electrochemical 
Society and their papers to the congress 
are as follows: 

“The Chemistry of Electroplating’— 
Professor W. D. Bancroft, Sec. C. 

“The Preparation of Materials for 
Standard Cells and Their Construction”— 
Professor H. 8. Carhart (with Dr. G. A. 
Hulett), See. C. 

“The Electrochemical Series of the 
Metals’”—Professor L. Kahlenberg, Sec. 
C. 

The delegates of the National Electric 
Light Association and their papers to 
the congress are as follows: 

“Protection and Control of Large High- 
Tension Distributing Systems’—Mr. 
George Eastman, Sec. E. 

“American Meter Practice’—Mr. G. 
Ross Green, Sec. E. 

“American Practice in High-Tension 
Line Construction and Operation”—Dr. 
F. A. C. Perrine, See. D. 

The delegates of the Association of 
Edison Illuminating Companies and their 
papers to the congress are as follows: 

“Rotary Converters and Motor-Gener- 
ators in Connection with the Transform- 
ation of High-Tension Alternating Cur- 
rent to Low-Tension Direct Current”— 
Mr. W. C. L. Eglin, Sec. E. 

“Underground Electrical 
tion”—Mr. L. A. Ferguson, Sec. E. 

“Storage Batteries as an Adjunct to 
Station Equipment’”—Mr. Gerhard Goet- 
tling, Sec. E. 

The delegates and papers of the other 
cooperating bodies have not yet been ap- 
pointed. 

In response to invitation, the follow- 
ing foreign governments have appointed 
delegates: Switzerland, Professor Ferdi- 
nand Weber and Professor Francois 
Louis Schule; Norway and Sweden, Pro- 
fessor G. Arrhenius; India, Mr. J. C. 
Shields; Mexico, Mr. Rafael R. Arizpe. 

The appointments from Great Britain, 
France, Germany, Austria-Hungary, 
United States, Belgium, Italy, Denmark, 
Spain, Portugal, Australia, Japan, China, 
Brazil, Chili and Peru have not yet been 
made. It is stated that appointments 
are being made. 
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The following are the programmes of 
papers promised for Sections F and q 
Similar programmes of Sections A, B 
C, D and E have already been jublishea 

SECTION F. 

Electric transportation—Chairman, Dr. 
Louis Duncan; secretary, Mr. A. H. Arm. 
strong. 

“Theory of Compensated 
Motor”’—Ernst Danielson. 

“Electrification of British Railways’— 
Philip Dawson, Esq. 

“Single-Phase Electric 
Herr F. J. Eichberg. 

“Alternating vs. Direct-Current Trac. 
tion”—Professor Dr. F. Niethammer, 

“The Puffer Machine in Railway Sery. 
ice and Its Most Suitable Contro!”—Pyp. 
fessor Dr. Rasch. 

“The Electrification of Steam Ling’ 
—A. H. Armstrong. 

“Electric Railways”’—B. J. Arnold 

“General Review of Railway \Vork’— 
Louis Duncan. ‘ 

“The Storage Battery in Eleciric Rail 
way Service”’—J. B. Entz. 

To be announced. C. O. Mailloux. 

“Some Qualifications of Electric Rail © 
way Equipment for Trunk 
K. H. McHenry. 

“Braking High-Speed Trains’—R. A. 
Parke. 

“Electric Railways’—W. B. Potter. 

“The History and Development of the 7 
Electric Railway”’—F. J. Sprague. 

“Notes on the Electrical Equipment of 
the Wilkesbarre and Hazelton Railway 
Company”—L. B. Stillwell. 4 

“Central Station Economics and Oper 7 
ation”—H. G. Stott. 

“Equipping the Central Terminal’— 
W. J. Wilgus. 

SECTION G. 


Repulsion 


Railways’ 


Lines”— 


Electric communication—Chairmat, 
Mr. F. W. Jones; secretary, Mr. 13. Gher 
ardi. 

“Electric Communications in Spait’ 
—Senor Don Julio Cevera Baviera. 

“The Present State of Wireless Teles: 
raphy”—Dr. J. A. Fleming, F. 9. S. 

“A New Danger to Lead-Covered Aerid 
Telephone Cables’—John Hesketh. 

“Simultaneous Telegraphy avd Tele 
phony”—Herr Joseph Hollos. 

“Telephony and Telegraphy in Japat’ 
—Saitaro Oi. 

“System for Producing Continuols 
Electrical Oscillations’—V. Pou!sen. 

“Printing Telegraph Systems’ —J. ¢: 
Barclay. 

“Rapid Telegraphy”—Dr. Albert ¢- 
Crehore. 

“Questions Connected with Kates and 
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Management in a Telephone Exchange” 
_. de la Touanne. 
“Wireless Telegraph Receivers”—Dr. 


Lee De Forest. 

“Rapid 'elegraphy”’—Patrick P. De- 
lany. 

“Telephony’—Hammond V. Hayes. 

“The Telephone Problem in Large 
Cities’—Franz J. Dommerque. 

“Wireless Telegraphy’—Reginald A. 
Fessenden. 

“Peatures of Two-Strand Common Bat- 
tery Systens”—J. C. Kelsey. 

“Problem. Automatic vs. Manual Tele- 
phone Ex: hange”—Kempster B. Miller. 

“Telephony” —F. A. Pickernell. 

“Printing Telegraphy’—Louis M. 
Potts. 

“Military Use of the Telephone, Tele- 
graph ani Cable’—Col. Samuel Reber. 

“Blectrulysis of Underground Conduc- 
tors”-—P fessor George F. Sever. 

“Reonomical Features in Modern Tele- 
phone Evsineering”’—L. W. Stanton. 

“The ‘ieory of Wireless Telegraphy” 
—John Sione Stone. 

Up to June 23, 1,776 adhesions to the 
congress had been received and over 150 
papers promised. ‘Twelve of these papers 
have already been delivered. Arrange- 
ments are now being completed for print- 


ing papers in advance of the congress, so 
that all that are received in sufficient time 
will be ready for circulation among the 
congress members at St. Louis. Efforts 
are beiny made to secure as many of the 
promise’ papers as possible in advance. 
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Distribution of Electric Power from 
Transmission Stations. 

In this article Dr. Louis Bell indi- 
cates the conditions which should be 
sought i/ an electric distributing system 
is to be made a profitable investment. 
It is of little use to build an elaborate 
station und then connect it to a line that 
is just on the ragged edge of practicability. 


One line built thoroughly well and thor- 
oughly inspected is safer than two lines, 
skinned in cost and left: to themselves in 
inaccessible situations. Another axiom of 


the business is that if one can not afford to 
sell power at a certain price from either 
the hydraulic end of the plant or from a 
steam plant, no combination of the two 
can convert the loss into a profit. Auxil- 
iary plants are often useful, but their 
true function is not to facilitate the 
acquisition of unprofitable load. The ques- 
tion of regulation must be regarded as the 
crucial point in the operation of trans- 
mission plants for general distribution. 
This regulation must begin at the water- 
Wheel and continue up to the last con- 
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sumer. It is possible to regulate the speed 
of a water-wheel with entirely adequate 
precision. As regards the regulation of 
the generators themselves, a modern trans- 
mission plant is usually a better case 
than a central station of the ordinary 
kind. Up to the generator switchboard 
the power transmission plant is in ex- 
cellent shape as regards giving good serv- 
ice and in point of regulation. Beyond 
this point trouble begins. Conditions 
which make the problem difficult are those 
when power must be delivered at inter- 
mediate points along the line, and when 
light and power systems must be supplied 
by the same line. Conditions sometimes 
arise in which a separate power line may 
be necessary, as when a large proportion 
of the plant is used on a railway or other 
extremely variable load; but in the ma- 
jority of instances separating the light 
and power services is merely a confes- 
sion of gross incapacity on the part of 
the management. It is costly, consider- 
ably lessens the effect of capacity and 
flexibility of the plant, and often leads 
to bad motor service. Most of the diffi- 
culty in the motor service is laid at the 
door of the induction motor. A small 
part of it is justifiable, but in nine cases 
out of ten it is not the motor, but the 
fool behind the installation. No reason- 
able man would expect, on a low-tension 
lighting system, to put a fifty-horse-power 
motor running a sawmill at the end of a 
long lighting circuit; yet the same person 
displays a singular tendency toward in- 
stalling an induction motor in such fash- 
ion, and then damns the polyphase system 
up hill and down dale. Or he allows the 
motor to go in without starting devices 
adequate to the conditions; while if some- 
body else proposed to put in a continuous- 
current motor without a starting box, and 
fused with wire nails at -that, service 
would be promptly refused or cut off. 
In other words, people otherwise sane 
and of good judgment seem to have the 
fatal tendency toward putting induction 
motors through all sorts of outrageous 


stunts which their common sense would 
forbid if they were dealing with con- 
tinuous-current machines. The question 
of the economical location of substations 
is considered, it being pointed out that 
this is frequently neglected. Dr. Bell also 
takes up the problem of the auxiliary 
plant and the use of storage batteries for 
this purpose. The question of obtaining 
satisfactory regulation at a number of sub- 
stations is discussed, it being shown that 
there is no reason why a transmission 
plant distributing entirely by a polyphase 
system should not give service in every 
way equal to that obtained from the best 
low-tension central  station.—Cassier’s 
Magazine (New York), June. 
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The Situation at Manila, P. I. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

I have not the pleasure of know- 
ing personally Mr. Arthur Stanley Riggs, 
who contributed to your number of 
June 18 an amusing article on the tele- 
phone service in Manila. I have no fault 
to find with his criticisms of the telephone 
service, but emphatically challenge the ac- 
curacy of the following: 

“Besides all this, at least two-thirds of 
Manila’s white population believe another 
uprising is coming and may be here with- 
in a year or two.” 

I have but recently returned from Ma- 
nila, where I spent six weeks. Ml busi- 
ness there was on behalf of the company 
which is building the street railway and 
electric light plant. In the course of my 
business I made the acquaintance of all 
the commissioners, most of the army offi- 
cers, many of the leading business men, 
and the owners of the important news- 
papers in Manila. The courtesies of all 
the clubs were extended to me, and I think 
I made acquaintances pretty thoroughly, 
not only among Americans but resident 
Englishmen. Furthermore, my business 
brought me into commercial relations with 
a number of prominent Filipinos and 
Spaniards. I never heard an intimation 
from any one of these people that another 
uprising is anticipated. 

Manila is as quiet, orderly and peaceable 
a city as Detroit or New York. 

The Filipino laborer is more continu- 
ously employed and at higher wages than 
ever before in his history. 

Manila is being improved and beautified 
in every direction, and its citizens and 
business men are intelligent, progressive 
and wide-awake, and would be intensely 
amused by the rot contained in Mr. Rigg’s 
statement quoted above. 

Mr. George Kennan, the famous ex- 
plorer now writing for the Outlook, and 
Mr. Wm. T. Curtis, correspondent of the 
New York Globe and other prominent 
newspapers, were in Manila during my 
visit. ‘They are both keen observers and 
eager news-gatherers. 

Isn’t it a little bit strange that neither 
of them discovered the fact that another 
uprising is imminent, if the fact were 
well known to two-thirds of the American 
population ? 

Cuas. W. Swirt. 
Detroit, Miich., June 27. 
The Gilbert Tercentenary. 

On June 11 the council of the British 
Institution of Electrical Engineers made 
a visit to Colchester, in order to be pres- 
ent at the unveiling of the Gilbert picture 
at the Moot Hall. This is a picture rep- 
resenting Dr. William Gilbert demonstrat- 
ing his magnetic experiments before Queen 
Elizabeth and her court. It was painted 
by Mr. A. Ackland Hunt, and was pre- 
sented to Colchester by the Institution of 
Electrical Engineers. 
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A New Furnace. 

There was patented recently by Mr. 
Amos H. Mylin and Mr. Lewis B. White 
a new type of furnace, as shown in 
Figs. 1 and 2 of the accompany- 
ing illustrations. The object of the 
furnace is to provide means for gen- 
erating a high degree of heat, and 
to economically and efficiently effect com- 
plete combustion of fuel and consumption 
of smoke. The furnace consists in prin- 
ciple of two water-jacketed cylinders, one 
within the other, which are connected to 
the boiler so that the water can circulate 
freely from the furnace to the boiler. 
The inner cylinder, whose diameter is con- 
siderably less than that of the outer one, 
has a sixty-degree opening in the bottom 
of it, through which the free air, com- 
bustible gases and smoke pass. It is in 
this inner cylinder that the principal com- 
bustion takes place, to form a flame of 
intense heat, which, due to the effect of 
natural draught, is projected under and 
against the bottom of the boiler, as though 
the furnace were a “Bunsen” burner of 
large dimensions. 

There are no grates in the furnace, the 
fire being in between the two water-jack- 
eted cylinders. There is an opening in ae ae 
either side of the outer cylinder to feed the ] 
fiie,and one in the lower end of it, through 
which to take out the ashes. 

To test the furnace as to its efficiency, 
the company installed one in the Temple 
- Bar Building, 44 Court street, Brooklyn, 
N. Y. An illustration of this is shown 
in Fig. 3. There was conducted by Mr. 
W. F. Roberts, mechanical engineer, who 
is on the engineering staff of the com- 
pany, a test, beginning May 11, 1904, and 
ending on May 13, 1904. When the test 
was started there was the usual fire in the 
furnace, and the feed-water was taken di- 
rect from the city mains, being injected 
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results obtained : Cliat - 
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London’s First Underground 
Tramway. 

An account is given in the London, 
England, J'ramway and Railway World, 
of “the planning and construction of 
the first underground tramway to 
be undertaken in London. A_ new 
street has been opened from Holborn 
to the Strand, and through this a subway 
is being constructed. The work has been 
going on rather slowly, and the cost has 
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short distance in double tunnels. The 
lines then form a double s-curve ver- 
tically, and dip under Holborn in two cast- 
iron tubes. At this point the lines will be 
eighteen feet under the surface. From 
the end of these iron tubes a double- 
tunnel section will be built to Queen 
street, where there will be a large station. 
From the south end of this station to with- 
in two feet of the Strand, where the work 
stops for the present, the tunnel will be 


Fic. 3.—Nrw Type oF FurNACE, FirreD TO STANDARD ForM OF BOILER. 


been very great. The electric conduit sys- 
tem wit! be adopted. There will be a head- 


way over the cars of three and one-half 
feet. This will not allow the double-deck 
cars in use in London to pass through, 


but the additional depth required for this 
woul’ have made the cost of the work ‘so 
enormous that it was not thought ad- 
Visasie, The tramway will be a double 
line throughout, starting from Theobald’s 
Roa'!, where there will be a junction with 
the present system. The lines then drop 
down a grade to the south end of King’s 
Gate street in an open cut; then for a 


covered with a brick arch. In construct- 
ing the tunnels, subways have been 
formed for the pipes, into which they 
have been moved as rapidly as possible. 
The subway, except at stations, is twenty 
feet wide. Where cast-iron tubes are used 
they are fifteen feet ten inches inside 
diameter. Pipe subways are twelve feet 
broad by eight feet high. The vaults 
under the pathways are twelve feet long 
by eight feet high. The sewers are four 
feet six inches by two feet eight inches. 
It is hoped that the whole work will be 
completed toward the end of next year, 
though up to this time no provision has 
been made for any of the track system. 


65 


Lightning Strokes in California. 

Lightning is of infrequent occurrence 
in the greater portion of California, but 
two recent accidents due to this cause are 
reported in the Journal of Electricity, 
Power and Gas (San Francisco) for June. 
About the middle of April a thunder- 
storm occurred, extending over the north- 
ern portion of the state, which did ma- 
terial damage to two substations. The 
Balakalala substation of the Northern 
California Power Company, in Shasta 
County, suffered to the extent of losing 
its lightning arrester equipment, but there 
was no cessation of service. Almost simul- 
taneously the 4,000-volt secondary dis- 
tribution circuits of the Suburban Elec- 
tric Light Company, of San Leandro, were 
struck by lightning. It entered the sub- 
station at Elmhurst, blew all the fuses, 
burned out an ammeter and wrecked such 
incandescent lamps as were burning on 
the circuits at the time. Aside from the 
loss of lamps, the damage was slight, 
amounting to about $20. The Balakalala 
system and the Elmhurst substations are 
on entirely different and separate trans- 
mission systems, and are about 300 miles 
apart. It is peculiar that the two stations 
should be struck at practically the same 
moment. 
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Street Railway Service and Citizens’ 
Association. 


There are a number of citizens’ associa- 
tions in New York city that take an active 
part in promoting what they believe to 
be necessary reforms of various natures. 
Among other things the street railway 
service is one of the most closely watched. 
A recent evidence of this will be found 
in a resolution which was adopted at the 
May meeting of the West End Associa- 
tion, of New York city. The resolution 
is as follows: 

Wuereas, It has been noted during 
the past year that street cars operated by 
electricity frequently take fire by the burn- 
ing out of fuses or defective insulation, 
thus endangering the safety and life of 
passengers; and 

Wuereas, Recently a fire and panic in 
a crowded train of the Second Avenue 
Elevated Road, occasioned by the burn- 
ing out of a fuse, for a time menaced the 
lives of many persons who were virtually 
imprisoned in the burning car; and 

Wuereas, Such accidents are liable 
to occur at any time with especially dis- 
astrous results to the lives of passengers 
on the elevated and subway trains; there- 
fore, 

Resolved, That it is the sense of 
this association that the railroad com- 
mission be, and it hereby is, most 
earnestly requested that it require all pas- 
senger cars on railroads operated by elec- 
tricity in the city of New York to be pro- 
vided in the shortest practicable time 
with such efficient safeguards against fire 
as will be deemed ample and sure pro- 
tection to the passengers therein. 
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THE STEAM TURBINE IN MUNICIPAL 
POWER AND LIGHTING STATIONS. 


CENTRAL STATION OF THE CITY OF JACK- 
SONVILLE. 


The rapid progress made in the re- 
building of the city of Jacksonville, Fla., 
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The two Babcock & Wilcox boilers are 
operated under natural draught, a steel 
stack 100 feet high and sixty inches in 
diameter being used. The boilers are con- 
nected to the main steam header which 
also connects to the old boiler plant. A 
working pressure of 200 pounds is main- 
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made necessary the consideration of ex- 
tensions to the city electric plant to satis- 
factorily meet increasing demands for elec- 
tric light and power. 

As the available space was limited and 
the cost of reciprocating engine founda- 
tions excessive, owing to the character of 
the soil, the merits of the steam turbine 
as a prime mover were given careful con- 
sideration. 

It was finally decided to place two 300- 
horse-power De Laval steam turbines, di- 
rect-connected to two 200-kilowatt Bul- 
lock, three-phase, 2,300-volt twin alter- 
nators designed for 7,200 alternations per 
minute, two 350-horse-power Babcock & 
Wilcox boilers, Alberger condenser and 
other necessary accessories. It was later 
decided to place an additional 300-horse- 
power De Laval steam turbine, direct-con- 
nected to a 200-kilowatt, 500-volt, direct- 
current generator. The entire contract 
was assumed and executed by the D’Olier 
Engineering Company, Philadelphia. 

The plant is located near the centre of 
the city, the lines extending about one 
mile north, one and one-half miles to the 
east, two miles to the southwest and one- 
half mile to the west. Alternating cur- 
rent is furnished for lighting and direct 
current is furnished over an area of about 
two square miles for elevator motors and 
other power service. 

The general layout of the additional 
plant installed is shown in Fig. 1. 


Fic. 1.—THE GENERAL DIAGRAM OF THE MUNICIPAL PLANT AT JACKSONVILLE, FLA. 


tained and each boiler is equipped with a 
Babcock & Wilcox superheater, which 
produces steam superheated to about 100 
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are especially applicable for steam turbine 
service. 

Fig. 2 is a view of the turbines from 
the steam end. The old plant will be 
noticed in the background. The smalj 
pipes leading to end bearings of turbines 
supply water to water jackets. The high- 
speed bearings are all lubricated from q 
central oil tank which feeds tne manifold 
sight-feed lubricator on each turbine. The 
steam turbine exciter is shown between 
the two alternators. 

Fig. 3 shows the steam turbine pump 
used to supply circulating water ; also con- 
denser and vacuum pump in the fore 
ground. The steam turbines are used ex- 
clusively as prime movers excepting for 
the vacuum pump. 

The Alberger condenser used is guaran- 
teed to be capable of condensing 15,000 
pounds of steam per hour and to main- 
taining a vacuum of twenty-eight inches 
with thirty-inch barometer; and under 
these conditions the plant is operated on 
a most efficient basis. 

The alternating-current switchboard is 
constructed of Tennessee marble, consist- 
ing of three panels supported on angle 
iron frame. Each generator panel is pro- 
vided with three ammeters, voltiueter, 
rheostat, combined oil switch and circuit- 


Fig. 2.—ViEW oF TURBINE FROM STEAM END, JACKSONVILLE, FLA., MUNICIPAL PLANT. 


degrees Fahrenheit when boilers are op- 
erated at their rating. 

The turbines are operated under these 
steam conditions and, as will be noted, 
the high pressure and superheat combined 


breaker and necessary synchronizing de- 
vice. The switchboard and generator con- 
nections are shown in Fig. 4. 

The plant as now completed consists of 
the following apparatus: four Bab- 
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ack & Wilcox boilers of 350 horse- 
po slags and one Caldwell boiler 
of 350 horse-power; one Filer-Stowell 
Corliss cross-compound engine of 750 
horse-power and two Hamilton Corliss 
tandem compound of 350 horse-power 
cach; four General Electric monocyclic 
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Water-Power Survey in New York. 

The appropriation of $1,500 made by 
the last New York state legislature for 
cooperative hydrographic work with the 
United States Geological Survey will be 
used in maintaining records of the rise 


Fig. 3.—SteaM TURBINE Pumvy FoR{CIRCULATING WATER, JACKSONVILLE, FLA., MUNICIPAL PLANT. 


generators; two of 150 and 200 kilowatts, 
respectively, and two 250-kilowatts each ; 
Three No. 11 Brush are dynamos with a 
capacity each of 125 lights of 2,000 
candle-power; one direct-current, 150 
kilowatt, 500-volt generator; two 300- 
horse-power, 200-kilowatt De Laval tur- 
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and fall, the ordinary outflow, floods and 
droughts of many streams in that state. 
These records will make it possible to 
determine in any particular case the vari- 
able water supply for public water sys- 
tems, canals, and even water power. At 
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Fig. 4,.—SwitCHBOARD AND GENERATOR CONNECTIONS, MuNicriPAL PLANT, JACKSONVILLE, FLA. 


bine alternating-current generators and 
one 300-horse-power, 200-kilowatt De 
Laval turbine direct-current generator 
with condensers and auxiliaries. 


The plant is owned by the city of Jack- 
sonville and is under the supervision of 
the board of trustees for the water works 


and improvement bonds. 


the present time more than fifty sta- 
tions are making observations and re- 
porting regularly. The list of rivers 
which will be systematically measured in- 
cludes the Chemung, Allegheny, Sus- 
quehanna, Chenango, Catskill, Delaware, 
Hudson, Mohawk, Saranac, Uswegatchie, 
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Genesee, Oneida, Seneca, Oswego, and 
Black. The development of the streame 
amounts to nearly 300,000 horse-power, 
and they afford a very large undeveloped 
power. The work is in charge of Mr. 
Robert E. Horton, of Utica, N. Y. 

i: 
THE PACIFIC COAST TRANSMISSION 

ASSOCIATION. 


ANNUAL CONVENTION, HELD AT 
MONTEREY, CAL. 








The eighth annual convention of the 
Pacific Coast Transmission Association 
was held at Monterey, Cal., June 22 and 
23. There were about sixty representa- 
tives in attendance, including many of 
the leading electrical engineers on the 
Pacific coast. 

Mayor F. R. Johnson delivered an ad- 
dress of welcome. He was followed by 
R. H. Willey and Brigadier-General Will- 
iam Quinton, who spoke on the resources 
and advantages of Monterey. 

A number of papers of great import- 
ance to the electrical men were read and 
discussed during the remainder of the 
day. The writers were A. J. Bowie, Jr., 
A. M. Hunt, R. W. Van Norden, E. G. 
de Wald, H. G. Aylsworth, H. A. Russell, 
H. A. Bullard, Sidney Sprout, W. F. 
Lamme and R. B. Elder. The subject 
of “Oil Fuel, vs. Waterpower in Trans- 
mission Service,” brought about a lively 
and continued discussion. The subject 
of “Single-Phase Electric Machinery and 
Its Application to Electric Railway Oper- 
ation” elicited a prolonged discussion. 

In the evening two illustrated lectures 
were given. 

The business of the convention was con- 
cluded on Thursday morning, and the 
afternoon was devoted to a cruise in 
launches on the bay, followed by a ban- 
quet at the Monterey. 

The officers elected were: president, 
H. W. Goode, president of the Portland 
General Electric Company ; vice-president, 
C. H. Pennoyer, of the United Gas and 
Electric Company, of San Jose; secre- 
tary, George B. Low. 

The constitution and by-laws of the 
association were amended so as to per- 
mit corporations and individuals engaged 
in the generation and distribution of elec- 
tric power to become members. 

—->- 


The Clarkson School of Technology. 
The fifth annual commencement of the 
Thomas S. Clarkson Memorial School of 
Technology, Potsdam, N. Y., took place 
June 17, 1904. An address entitled “The 
Opportunity of the Engineer” was _de- 
livered by Dr. Francis Newton Thorpe, 
and the degree of bachelor of science was 
conferred upon several students. 

The Clarkson Tech Club, founded to 
promote the social activities of the school, 
has erected a handsome stone building, 
which has been equipped and fitted for 
the purpose of a clubhouse. All students, 
graduates and members of the faculty are 
entitled to the privileges of this building. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


New Electrical Specialties. 

The “Noscru” push-button, shown in 
Figs. 1 and 2, is a new and useful elec- 
specialty. In this push-button, 
there are no screws used to hold the wires 
Near the bottom of it are two 
running horizontally 


trical 


in place. 


parallel holes 





Fic. 1.—SHow1nG Butron Partiy CONNECTED. 


through it. The wires are connected to 
the button by simply inserting one in 
each of the paralle] holes and bending 
the end over flat on the hard-rubber base 
of the buiton. ‘There is a projecting 





Fic. 2.—SHow1nG Button CONNECTED. 


ridge of hard-rubber running across the 
bottom of the button to separate the two 
ends of the circuit wires. 

The parabolic aluminum reflectors, 
styles “A” and “B,” shown in Figs. 3 
and 4, are also of the latest type. Style 
“A” is particularly adapted for window 
and show-case lighting, where, in addition 





to a strong reflected light, a wide dif- 
fusion of illumination is desired. Style 
“B” is more especially adapted for desk 
and picture lighting, where a strong con- 
centrated light is desired. 


» 





Fig. 3.—StyLe A, REFLECTOR. 


In Fig. 5 is shown a recent develop- 
ment in arm-switches. This switch is 
called the “Noscru” key-arm switch and 
utilizes no screws. It can be used for 
controlling an entire bracket or fixture, 
as well as for all other purposes that the 





Fie. 4.—StTyLeE B, REFLECTOR. 


ordinary arm-switch is used for. Figs. 
6 and 7%, show the “Sarco” outlet boxes. 
These boxes are made of cast iron and 
are for use with either Sprague (Green- 


field) flexible armored conductors, or 
“Cireular Loom” and “Flexduct” con- 
duits. 


All of these electrical specialties are 
manufactured by the Sarco Company, 





Fie. 5.—ARmM Switcu. 


906 Sixth avenue, New York city, N. Y. 
The company has also recently brought 
out many other electrical specialties in- 
cluding its “Two-Light” aluminum re- 


flector, ete. The claim that the com- 
pany makes is, that these specialties save 
a real cash outlay, and hence their name 
“Sarco.” 





The Filipino at the Exposition. 

The publicity department of the Philip. 
pine Exposition Board has published an 
interesting booklet describing the Philip- 
pine government exposition at the World’s 
Fair. In addition to a large amount of 
explanatory reading matter, there re a 
number of illustrations of Philippine 
life and environment. The Philippine 
government exposition is the largest sin- 
gle exhibit at the St. Louis Exposition. 





Fig. 6.—‘*‘ Sarco” Ovut.et Box, ELEcTric 
ONLY. 


Mr. Herbert S. Stone is the chief of the 
department of publicity of the Philip- 
pine Exposition Board. 


———___ ~ae—_—__— 


The Proctor management has placed in 
front of the Fifth Avenue theatre, New 
York city, one of the new electrically 
operated changeable signs. With this de- 
vice ten different changes of text are pre- 
sented, at thirty-second intervals, through 





Fic. 7.—‘‘ Sarco” CoMBINATION OUTLET 330X. 
a unique arrangement of slats. ‘This 
is the first sign to be placed by the com- 
pany outside of its own offices. Mr. /’roc- 
tor was the first private person to own 
and operate an electric automobile, and 
many new and important features lave 
had their first showing at the Proctor 
houses. The new advertising automo- 
bile which now attracts attention ou the 
city streets is said to be the handsomest 
advertising wagon ever put out. 
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Electric Hoists. 
The Maine Electric Company, Port- 
land, Me., manufacturer of dynamos and 
electric hoists and special ma- 


motors, ; 
t with considerable success 


chines, has me 
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drum, and the dog is automatically held 
out of contact except when forced in by 
the movement of a lever which is within 
easy reach of the operator. A saving of 
power is effected by the use of ball-bear- 
ing thrusts. This does away with over- 








Fig. 1.—SincLE-DruM, Horizontat, Motor-DRivEN Horst. 


in the adaptation of electricity to hoist- 
ing machi The accompanying illus- 
trations show two forms of hoisting ap- 
paratus mi by this company. Fig. 1 
shows a sinvie drum double-friction elec- 


tric hoist <iitable for warehouses, freight- 
houses, vessels, docks or coal-handling. 
- a double-drum, double-fric- 
electric hoist for general 

This apparatus is made 


Fig, 2 shi 
tion uprig 


derrick work. 


both with and without a turning device. 
The machine with the turning device is 
largely used in yards where considerable 
quantities heavy timber are handled, 
and shows « material saving over the ordi- 
nary form~ of apparatus which have been 
used for ti. purpose. 

The co: any builds the machine com- 
plete, mi and hoist, and each is de- 
signed wi!) due regard to the other. The 
parts arc made to standard jigs, and 
duplicate |. rts may be had at any time on 
short not The base is made of steel 
I-beams, \csigned and proportioned to 
give mascnum rigidity and minimum 
Weight. \1! of the hoisting gears are ma- 
chine co: from blanks, which are first 
accurate!; inachined. The small pinions 
are of st! or fibre. The friction drums 
are cast 11) one piece and are accurately 
turned balanced. They have long 
‘earings on the drum shaft, and these 
hearing: are of bronze, to ensure long life. 
Convenien 


means of oiling is provided. 


The ratchet is bolted to the flange of the 


heating and wear. Foot brakes of the 
band type are provided, with a bearing 
surface of wood. A type of enclosed or 
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Fie. 2.—DousLE-DroM. VERTICAL, Motor- 
Driven Horst. 


semi-enclosed motor is used. The lami- 
nated poles are cast into the field yoke, free 
from joints, and offer low resistance to 
the magnetic field. The fields are sep- 
arately wound on forms and thoroughly 
baked before they are set in place. 
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The armature is of the slotted drum 
type, and is form-wound. The coils are 
thoroughly insulated and baked before be- 
ing set in place, and ample provision is 
made for ventilation. The bearings are 
self-oiling and self-aligning. The brush- 
holders are of the reacting type and will 
not work off the neutral point as the 
brushes wear away. 

The controller is especially designed 
to give wide. variation of speed. It is 
possible with this apparatus to get a grad- 
ual variation of speed from the minimum 
to the maximum for which the machine 
is designed. 

These machines have been subjected to 
considerable service, with satisfaction. 
One of the most successful users of this 
apparatus is Wendel] F. Brown & Com- 
pany, of Boston. This company is mak- 
ing use of several types of the Maine Elec- 
trie Company’s product. 


A New Spring Binding-Post for Dry 
Batteries. 

The Fahnestock Transmitter Company, 
Brooklyn, N. Y., claims to have made an 
improvement for connecting the wires to 
dry batteries. This improvement consists 
of a new spring binding-post, which the 
company is placing on the market. 





Sprina BrinpinG Post For Dry BatTrerRies. 


The dry battery, shown in the illus- 
tration, is equipped with a new spring 
binding-post. 

In this connector the wire is gripped 
by the action of a spring, and it is 
claimed that all: possibility of a loose 
contact is eliminated, and that the wire 
can be easily and quickly taken out. The 
company further states that this connec- 
tion is especially serviceable on dry bat- 
teries used on automobiles, as no amount 
of vibration or jar will affect the contact. 





Subject List of Works on Electricity, 
Magnetism and Electrotechnics. 
A subject list of works on electricity, 

magnetism and electrotechnics in the li- 

brary of the British Patent Office has 

been published by the Patent Office, and 
is now offered for sale at sixpence. In 


this list the works are arranged chrono- 
logically under subject heads, the subjects 
being arranged alphabetically. The list 
comprises 2,374 works. ‘There are 131 
serials and 2,243 text-books, the whole 
representing some 3,792 volumes. 
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Ventilators for Electric Cars. 

It has often been said that any new 
apparatus which possesses merit, either 
in economy or in increasing the com- 
fort of patrons, is quickly taken up by the 
enterprising railway managers of the 
United States. This has been particu- 
larly the history of the Automatic Venti- 
lator Company, 39 Cortlandt street, New 
York city. Application for its patent was 
made in October, 1903. The patent of- 
fice promptly issued a patent under date 
of March 22, 1904. This patent has been 
passed upon by the Eastern Railroad As- 
sociation and other experts. The com- 
pany’s device, even before the patent was 
issued, had received many testimonials 
from railroad authorities, and immedi- 
ately upon the issuing of the patent, 
orders were given. In the early part of 
April the company changed its manage- 
ment, and its control passed into the 
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Traction Company, the Lake Shore Elec- 
tric, the Detroit-Monroe-Toledo system, 
and a number of other car builders. The 
John Stephenson company ordered it for 
its exhibition car, and this company has 
contributed a number of testimonials. 

The officers of the company are: presi- 
dent, Ross Taylor; vice-president, J. H. 
Carson; secretary and treasurer, D. C. 
Moorehead. 


Electrically Driven Rock Drills. 

The accompanying illustration shows 
a new form of electrically driven rock 
drill which has been placed on the mar- 
ket by the Gardner Electric Drill and 
Machinery Company, Cleveland, Ohio. 
This company has secured the exclusive 
right for the manufacture and sale of 
the new “Adams” electrically driven rock 
drill. 

To equip a plant with the “Adams” 








VENTILATOR FOR ELrectrric CAR, WitH INTAKE AND EXHAUST ON EITHER SIDE. 


hands of gentlemen prominently identi- 
fied with commerce. Since the early part 
of April the growth of the company has 
been remarkable. It now has orders on 
its books from upwards of twenty-five to 
thirty railroads, and in several instances 
these have not only given initial orders 
but have followed them with second 
orders. 

The device is thoroughly simple and 
easily cdmprehended. ‘The illustration 
herewith will, in a measure, explain it. 
The deflector, with an intake and exhaust 
on either side, is a new principle, and by 
means of this arrangement as much viti- 
ated air is drawn out of the exhaust as 
pure air is taken in by the intake. The 
slats throw the air to the roof of the car, 
‘and prevent draughts. The distance of the 
deflector from the air ducts prevents 
cinders from getting into the car. The 
operation of the ventilator becomes auto- 
matic when the car is running in the 
opposite direction. 

Equipments have already been shipped 
to the Boston Elevated, the Cleveland elec- 
tric system, and orders have been re- 
ceived from the Indianapolis & Northern 


all-steel drills there are required the 
drill outfits, an engine capable of supply- 





ELECTRICALLY DRIVEN Rock DriLtL, MouNnTED 
on TRIPOD. 

ing three horse-power for one machine, five 

horse-power for two, or, if more than 

two drills are used, two horse-power for 
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each machine; a generator of equal 
capacity for supplying the current tp 
run the drills, sufficient wire to reach the 
workings and return, with a few inci. 
dentals, such as switches, insulators and 
brackets for stringing the wires. If cur. 





ELECTRICALLY DrivEN Rock DriLL, Mountep 
ON COLUMN. 


rent can be obtained from an existing 
power circuit, the engine and generator 
are not required, which dispenses with 
the services and expense of an attendant. 

The manufacturer claims that one of 


‘the best features of the “Adams” all- 


steel drill is simplicity as regards mech- 
anism, and the small number of parts. 
The drill is: actuated by a loose rod run- 
ning through the gear case and motor, 
and this imparts motion, through a pair 
of ‘bevel gears and crank shaft, to the 
draw-bar and piston. The latter is 
cushioned with gangs of helical springs, 
which serve to absorb the shock of the 
blow, to protect the parts from injury, 
and also to store up energy on the back 
stroke, which it can expend in forcing 
the steel into the rock. 

These springs also prove useful when 
using the bit as a reamer or to pull it out 
of a fissured hole, and are strong enough 
and so arranged that it is almost im- 
possible to stick the bit in any kind ofa 
hole in any kind of ground. The drill 
strikes from 575 to 600 blows per minute. 

ae 
New Use for Aluminum. 

United States Consul-General Richard 
Guenther, at Frankfort, Germany, reports 
that aluminum is now being substituted 
for wood in the machinery of spinning 
mills. Aluminum bobbins are replacing the 
old wooden bobbins. For this purpose the 
metal is better, as it is not only lighter, 
but is not affected by variations in tem- 
perature nor humidity. As the bobbins 
are lighter than the wooden ones—five 
aluminum bobbins weighing no more than 
two wooden ones—the machines carrying 
them are able to operate at an increa 
speed. 
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THE ARRANGEMENTS FOR THE AMERI- 
CAN TOUR OF THE VISITING FOR- 
EIGN ELECTRICAL ENGINEERS IN 
CONNECTION WITH THE INTERNA- 
TIONAL ELECTRICAL CONGRESS, 
ST. LOUIS, SEPTEMBER 12 TO 17, 
1904. 

THE WORK OF THE INTERNATIONAL ELEC- 
TRICAL CONGRESS GENERAL RECEP- 
TION COMMITTEE OF THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGI- 


NEERS. 
The opening ceremonies of the Inter- 
national “lectrical Congress, which will 
convene at St. Louis, Monday, September 
12, 1904, will be held at 9.30 a. M. in the 
music ha!! of the Coliseum, at Olive and 
Thirteenth streets. The meetings of eight 
sections will follow, commencing at 11 
4. M. in the section halls on the second 
floor of the Coliseum, the sections adjourn- 
ing on Monday at 1.30 P.M. On Tuesday, 
Thursday and Friday the sections will 
meet on ihe second floor of the Coliseum 
at 9 a. w., and will adjourn not later than 
1 Pp. M. 

On Wednesday, at 10 a. M., the annual 
convention of the American Institute of 
Electrical Engineers will be formally 
opened ai Festival Hall, in the grounds of 
the Louisiana Purchase Exposition, and 
the presiient of the Institute, Mr. Bion J. 
Arnold, will then deliver the annual ad- 
dress. [immediately after a topical dis- 
cussion will follow between the Insti- 
tution of Electrical Engineers, of Great 
Britain, and the American Institute of 
Electrical Engineers, the subject of which 
will be announced later. 

In connection with the International 
Electrical Congress, a chamber of dele- 
gates will be held, these delegates being 
appointed by the various governments, 
and the proceedings will be conducted in a 
manner essentially similar to the meet- 
ings of the chambers of government dele- 
gates at the international electrical con- 
gresses of Chicago, in 1893, and of Paris, 
In 1900. 

The work of the congress will be di- 
vided into eight sections, as follows: A, 
general theory; B, general applications; 
C, electrochemistry; D, electric power 
transmission; HE, electric light and dis- 
tribution; F, electric transportation; G, 
electric communication; H, electrothera- 
peutics. 

The Institution of Electrical Engineers, 
of Great Britain, will be the guests of 
the American Institute of Electrical En- 
gineers. A large number of its members, 
many accompanied by ladies, are expected 
to arrive in the United States by the White 
Star steamship Republic, reaching Boston 
September 2. A general invitation has 
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also been extended to European electrical 
engineering societies to join in the circu- 
lar tour, visiting principal cities and im- 
portant industrial centres, organized by 
the American Institute of Electrical En- 
gineers for the reception and entertain- 
ment of its guests and visiting electrical 
engineers. A number of acceptances have 
already been received from European elec- 
trical engineers, and a large delegation 
from the Associazione Elettrotecnica 
Italiana, with a number of ladies, is ex- 
pected to arrive in New York, August 24, 
and the subsequent days to September 2, 
when they will proceed to Boston, joining 
the main party there on September 3. 

A general reception committee and a 
committee on transportation and arrange- 
ments have been appointed in the cities 
which are included in the itinerary of 
the special circular tour. 

The chairman of the general reception 
committee, with headquarters in New 
York, is Mr. J. W. Lieb, Jr., president- 
elect of the American Institute of Elec- 
trical Engineers and third vice-president 
and associate general manager of the New 
York Edison company. The chairman of 
the committee on transportation and ar- 
rangements is Mr. E. H. Mullin, New 
York city. 

The committee in charge has issued a 
special circular for the instruction of for- 
eign delegates, visiting electrical engineers 
and guests. This gives complete informa- 
tion regarding the proposed itinerary. A 
special train will leave the Grand Central 
station of the New York Central & Hud- 
son River Railroad, at 8.45 a. mM. Tues- 
day, September 6, to carry out, as nearly 
as possible, the following schedule: 
Schenectady, Tuesday, September 6; 
Montreal, Wednesday, September 7, and 
Thursday, September 8; Niagara Falls, 
Friday, September 9; Chicago, Saturday, 
September 10; St. Louis, Sunday, Sep- 
tember 11, to Saturday, September 17; 
Pittsburg, Sunday, September 18, and 
Monday, September 19; Washington, 


Tuesday, September 20; Philadelphia, 
Wednesday, September 21. 


—-—--o 


The McDonald Electrolytic System. 

The McDonald Electrolytic Company 
has been recently organized for the pro- 
motion of the McDonald electrolytic sys- 
tem, for the production of chlorine, caus- 
tie soda and other chemical products. 
This system has been thoroughly investi- 
gated and proven in operation at differ- 
ent plants throughout the United States. 
The company claims a high efficiency for 
the method, and a low cost of installa- 
tion. 


The office of the McDonald Electrolytic 
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Company is at room 6, Times Building, 
New York city. The members of the 
company are prominent among the manu- 
facturers of the United States. Several 
of them have plants in operation, and are 
prepared to; recommend their installa- 
tions. - 


a 
Important Announcement from the 
Crocker-Wheeler Company. 

By arrangement with the celebrated 
electrical engineers, Brown, Boveri & Com- 
pany, of Baden, Switzerland, the Crocker- 
Wheeler Company, of Ampere, N. J., has 
secured their alternating-current designs, 
patents and rights to manufacture in 
America, and has retained the firm as 
consulting engineers. The  Crocker- 
Wheeler Company is now putting on the 
market alternating-current generators, 
transformers and accessories of the most 
modern design and construction, adapted 
to American practice. Opportunities to 
bid on this apparatus are invited. 


In addition to this important arrange- 
ment, the Crocker-Wheeler Company has 
recently announced that it has retained 
the staff of Messrs. Dodge & Day, engi- 
neers, of Philadelphia, Pa., as consult- 
ing engineers for shop reorganization and 
industrial applications of electricity. 





The “ Gyrofan.” 


The selection of an electric fan is more 
or less attended with a good deal of preju- 
dice. Within recent years there has 
come a demand for a device which will 
deliver a blast of air over a wide area, 
as against the ordinary straight blast 
from the older forms of apparatus. One 
of the most successful of the type of fan 
which distributes the air in every direc- 
tion is the “Gyrofan,” manufactured by 
the Jandus Electric Company, Cleveland, 
Ohio. 

The revolving fixture carries the rapid- 
ly rotating fans around at the rate of 
about ten revolutions per minute, chang- 
ing the direction of the blast constantly, 
but repeating it at any given point about 
twenty times per minute. These fixtures 
are made both plain and with electrolier 
attachment. The electrolier can be used 
with or without the fans in service. 

Any size alternating or direct-current 
Jandus fan can be mounted on the fix- 
ture interchangeably. The two fans can 
be set to blow horizontally or at any down- 


ward angle, and one fan can be set at a 
different angle from the other. The fix- 
ture can be set rigid, and the two fans 
arranged to throw their blasts in any 
desired direction. Thus, a current of air 
may be blown in both directions in an 
aisle, or the fixture may be set at the 
intersection of two aisles in a store, and 
a blast directed down each aisle. 
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CURRENT ELECTRICAL NEWS 








DOMESTIC AND EXPORT. 


LOCAL TELEPHONE MERGER—The stock of the New York & 
Long Island Telephone Company has been acquired by the New York 
& New Jersey Telephone Company. The New York & Long Island 
company has stations in every large village between Jamaica and 
Babylon, L. I. It was capitalized at $100,000. 


HIGH SPEED ON GERMAN ELECTRIC RAILWAYS—It is an- 
nounced in Berlin, Germany, that the firm of Siemens & Halske 
has projected plans for the construction of a high-speed electric 
railway from Berlin to Hamburg, a distance of 180 miles. The cost 
of construction is stated to be £3,500,000 for a single line and 
£5,200,000 for a double line, guaranteeing a speed of 100 miles per 
hour. 


NEW ORLEANS ELECTRIC ROAD TO MAKE EXTENSIVE 
IMPROVEMENTS—The directors of the New Orleans Railways Com- 
pany have appropriated $1,500,000 for improvements to the conduit 
system, the building of a power station, the construction of a light- 
ing gas holder at the gas works and other improvements. The 
power station is to augment the equipment that is now located on 
the river front at the foot of Market street, New Orleans, and when 
completed will be the largest power-house in the South. 


MUTUAL TELEPHONE COMBINATION—A meeting was held 
recently at Piqua, Ohio, by the representatives of about twenty-five 
independent telephone companies. There was organized the Miami 
Valley Telephone Association, and the representatives of all the 
independent telephone companies in Miami, Clark, Shelby, Logan, 
Champaign and Darke counties were present. It is said that work 
will be begun at once on through lines which will give the counties 
named direct connections with Chicago, Kansas City and several 
other large cities in the West. 


POTOMAC ELECTRIC COMPANY ISSUES BONDS—The Poto- 
mac Electric Power Company has placed on record a mortgage 
pledging all its property, rights and franchises to secure the Com- 
mercial Trust Company of New Jersey in the payment of $4,000,000 
in twenty-five years. The loan will be represented by 4,000 gold 
bonds of $1,000 each, bearing five per cent interest from date of 
June 1. The money realized on the bonds, it is explained, will be 
used to pay the floating debt and for the extension and improvement 
of the property of the company. 


DERBY BRANCH OF NEW YORK, NEW HAVEN & HARTFORD 
TO BE EQUIPPED ELBCTRICALLY—Announcement is made that 
the next step in the development of the plans of the New York, New 
Haven & Hartford Railroad Company for electrical equipment will 
be the operation of the Derby branch by electricity and the construc- 
tion of a power-house in New Haven, Ct. High-tension current will 
be brought from a distance and stepped down at New Haven. It is 
quite probable that the actual source of power will be from some 
stream in Windham County, where, under the charter of the new 
Consolidated Railway Company, the New Haven road has water 
privileges. 


AUSTRALIAN ELECTRIC RAILWAYS—Proposals are under 
way for an electric traction system in Australia, between Essendon 
and Flemington, suburbs of Melbourne. These have received the 
sanction of the Victoria government authorities. The scheme is 
fostered by Mr. A. E. Morgan, at one time premier of western Aus- 
tralia. The municipal authorities of the districts concerned will 
obtain an order in council for the construction of the tramways, 
thereafter transferring their powers to Mr. Morgan, who undertakes 
to commence the erection of the power station within three months, 
to start the remaining work within nine months, and to have the 
lines in operation within twenty-one months from the date of trans- 
fer, which is expected to be made without delay. 


LARGE POWER SCHEME FOR BRAZIL—New York and Cana- 
dian capitalists have organized the Rio de Janeiro Tramway, Light 
and Power Company, Limited. The capital is said to be $50,000,000. 





and the purpose the operation of tramways and lighting companies 
in Rio de Janeiro. Among those interested in the company are Sir 
William Van Horne, chairman of the Canadian Pacific; Willian: B. 
Bull; Strong, Sturgis & Company; William McKenzie, of the Cana- 
dian Northern; Senator George A. Cox and E. R. Wood. Mr. F. S. 
Pearson, the well-known engineer, is also interested in the company 
and will direct its operations. The company, which was chartered 
in Canada, with special permission to operate tramways, has boveht 
at Sapaucaia, about seventy-five miles from Rio de Janeiro, a weaier- 
fall, which is expected to develop about 100,000 horse-power. Surveys 
and preparatory work are now under way at this point, and ‘he 
power which is developed will be carried to Rio de Janeiro, wh «re 
it will be sold to the tramway, lighting and milling interests. 


TELEPHONE AND TELEGRAPH. 


LEWISBURG, TENN.—A telephone exchange is to be installe: at 
Cornersville. 


JOHNSTOWN, PA.—The Federal Telephone Company has com- 
pleted its line to Ligonier. 


PORTLAND, ME.—The New England Telephone Company is in- 
stalling its system in Windham. 


NARROWSBURG, PA.—The Big Eddy Telephone Company is at 
work on an extension to Beaver Brook. 


VAN WERT, OHIO—The Home Telephone Company will insiall 
an automatic system at a cost of $40,000. 


ALLIANCE, OHIO—The Bell Telephone Company is rebuilding 
its lines in Carrollton, Malvern and Augusta. 


BALDWINSVILLE, MASS.—The Templeton Street Railway Com- 
pany will shortly install a telephone system along its line. 


SALEM, ILL.—The city council has granted an unconditions1 
franchise to the Marion County Cooperative Telephone Company. 


THREE RIVERS, MICH.—The Michigan State Telephone Coin- 
pany and the Three Rivers Telephone Company have been com- 
bined. 


KAUKAUNA, WIS.—The Wisconsin Telephone Company has 
begun the work of installing a new line from Kaukauna to Mani- 
towoc. ° 


ALBANY, GA.-—The city council has granted to the Blakely Tv!e- 
phone Company a franchise which will enable it to bring its lines 
into Albany. 

GREENFIELD, MASS.—The New England Telephone and Tvle- 
graph Company is to extend its line through Taylor Mill and Men- 
tague Meadow. 


NAPOLEON, OHIO—The farmers in the neighborhood of Ok':- 
homa have formed a telephone company and have ordered two 1)))- 
drop switchboards. 


ST. LOUIS, MO.—The Central Union Telephone Company is p°e- 
paring to rebuild its system in Alton, and will install the lai«st 
improved apparatus. 


COSHOCTON, OHIO—The Central Union Telephone Compe y 
will extend its lines to Walhonding, Mohawk, Newcastle, Bowm:i, 
West Carlisle and Mount Vernon. 


DES MOINES, IOWA—The Hawkeye Telephone Company has in- 
stalled an exchange at Fort Des Moines, with 100 subscribers, most- 
ly on rural lines surrounding the post. 


ERIE, PA.—The directors of the Mutual Telephone Company at 
a recent meeting decided to increase the capacity of the company’s 
switchboard from 2,000 to 3,000 lines. 


GENESEO, N. Y.-—The Interocean Telephone Company has been 
granted the privilege of entering the village of Geneseo and soon 
will establish a day and night office. It has a trunk line which runs 
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from Canandaigua to Dansville and passes through the town of 
Geneseo, about four miles east of the village, and aspur from these 
Imes will be run to Geneseo. 

MARLBORO, MASS.—The New England Telephone and Tele- 
graph Company has been granted a franchise by the board of alder- 
men to insta!! an underground conduit. 


RAWLINS, WYO.—The new telephone line between Rawlins 
and Lander has been completed, and work has been started on a line 
from Dillon .o Copperton and Rudafeha. 


SHELL |.AKE, WIS.—The Citizens’ Telephone and Telegraph 
Company, of Kenosha, has closed a deal for the purchase of the lines 
of the Pleasant Prairie Telephone Company. 


COLUME''S, GA.—The Columbus Telephone Company is enlarg- 
ing its quariers considerably, to provide for increased business. It 


now has in the neighborhood of 1,000 subscribers. 


PHILADELPHIA, PA.—The Maryland Telephone Company is re- 
building its lines across the Susquehanna river at Port Deposit, 
which were destroyed by the ice gorges last winter. 

ALBION, N. Y.—The Home Telephone Company, of Albion, which 
was recent!y organized by Rochester and Albion men, has com- 
menced wo: on its new plant and expects to open the service next 


July. 
ATCHISON, KAN.—The Atchison Telephone Company now has 


long-distance service to Kansas City, and within a short time will 
reach Sedalia, giving connection with St. Louis, Joplin, Carthage 
and many o:her places. 


CINCINNATI, OHIO—The United States Telephone Company has 
arranged to borrow $150,000 for a period of eighteen months. The 


purpose of the loan is to provide funds with which to increase the 


capacity of the company. 
BLOOMINGTON, ILL.—-The farmers and other residents of An- 
chor township have incorporated the Anchor Telephone Company, 


and will install a local system. The incorporators are Jacob Martens, 
J. H. Naftziger and J. F. Ward. 


JOLIET, |1LL.—The Grundy County Telephone and Supply Com- 


pany, operating telephone exchanges in Grundy, Livingston and 
Kankakee counties, has disposed of its entire telephone system to 
the Chicago Telephone Company. 

FORT COLLINS, COL.—The Bell Telephone Company is planning 
to put in ranch lines leading from Kersey, Hardin, Orchard, Roggen 
and other places. The plan is to have the line connect all prominent 
ranches in ihe eastern part of the state. 

SIOUX CITY, IOWA—Actual construction work on the new inde- 
pendent telephone system in Sioux City has been begun, and it is 


hoped to have the plant ready for operation by September 1. The 


company now has about 2,20Q subscribers. 


OXFORD, MASS.—It is stated that the New England Telephone 
and Telegraph Company will shortly install a farmers’ telephone 
system, connecting Sutton, North Oxford, Howarths, Buffums and 
the eastern section of Charlton with Oxford. 


DETROIT, MICH.—The Peterboro council has granted a fran- 
chise to ‘he Canadian Machine Telephone Company. The company 
will charce $20 for business telephones and $15 for residence service, 
and will } lace its wires in the principal streets underground. 


WRAY, COL.—The stockholders of the Wray Telephone Com- 
pany hav amended the articles of incorporation so as to permit the 
company ‘o extend its system into Colorado, Kansas and Nebraska. 
Constr: ‘on on the line west to Akron and Brush has been begun 
and wil! he pushed rapidly. 


BAR’ OURVILLE, KY.—The telephone line from Hyden to Man- 


chester as been completed and placed in operation. At Manchester 
ad conn with the Camp Ground system, thus putting Hyden in 
direct «munication with the towns of London, Barbourville, Pine- 


ville an.1 all other towns in this section of the state. 


GLENCOE, MINN.—At a special meeting of the village council a 
franchise was granted to the Young America-Norwood Telephone 
Company to construct a telephone line and a toll station in this vil- 
lage. The company has direct connections with the Twin City Tele- 
Phone Company. Work upon the new line will be commenced at 
once, 
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LAYTONVILLE, CAL.—The owners of the Pacific Telephone 
Company, of Mendocino County, with lines from Covelo to Westport, 
have determined to extend their system to Sherwood from Layton- 
ville, to connect with the new terminal of the Sunset Telephone 
Company at Willits. This will give two direct routes to San Fran- 
cisco. 


LE MARS, I0WA—The Le Mars Telephone Company is pushing 
construction on its lines all over the county. It has completed a 
line eight miles long running north and west from Le Mars, and is 
now building twenty-five miles of line running east and west from 
Struble. Other lines are to be built as fast as the material can be 
secured. 


PITTSTOWN, N. Y.—The Pittstown Telephone Company has been 
organized with the following directors: Isaac Norton, H. T. Reed, 
J. B. Cushman, G. A. Rose, Stewart Humphrey, Merrett Hoag and 
Ellery Norton. The company will do business with the Hudson 
River company, which is building a line to Boyntonville, and will 
have a switchboard at Raymerstown. 


TROY, N. Y.—The Eastern New York Telephone and Telegraph 
Company has moved into the Caledonian building. The capacity 
of the line has been more than doubled by the addition of 2,000 
feet of cable. At a meeting of the directors a semi-annual dividend 
at the rate of six per cent per annum was declared, and a contract 
for the construction of further extensions was awarded. 

SPRINGFIELD, MO.—The Home Telephone Company will in- 
crease the capacity of its exchange from 1,800, the present capacity, 
to 2,500. Forty-seven thousand feet of cable, new switch- 
boards, positions and telephones will be contracted for. The com- 
pany deems it advisable at this time to make the enlargement, as 
from the present outlook this will be necessary to accommodate the 
growing demand for telephone service. 


WATERTOWN, N. Y.—A deal has been consummated whereby 
J. K. Whittaker, of New York, principal owner of the Citizens’ Tele- 
phone Company, of this city, becomes the owner of the Northwestern 
Telephone Company, of Carthage. The company name will remain 
the same, but the operation of the Carthage exchange will be directed 
from Watertown. A number of improvements planned by the North- 
western company will be carried out by the new owners. 


LITTLEFIELD, NEB.—The Round Grove Telephone Company, 
recently organized to do business in Sherman and Custer counties, 
has elected the following officers: R. R. Martin, president; A. M. 
Rumery, vice-president; C. W. Martin, secretary; L. C. Smith, treas- 
urer. The company is pushing the work of erecting poles and in- 
stalling telephones. The object is to extend the lines in all direc- 
tions and connect with independent lines in the state, and to estab- 
lish a main line to connect with large towns and cities. 


HELENA, MONT.—The Billings Mutual Telephone Company has 
been organized with a capital of $40,000, all of which has been sub- 
seribed. In addition to this, the Billings Telephone Construction 
Company has been organized with a capital of $10,000, all subscribed. 
The stockholders and directors of the first-named concern are L. L. 
Moffett, P. B. Moss and M. A. Arnold. The stockholders and directors 
of the telephone construction company are P. B: Moss, H. W. Rowley 
and M. A. Arnold. All the men interested reside in Billings. The 
first company will install a mutual telephone system in Billings, and 
the second company will do a general telephone construction busi- 
ness. 


KANSAS CITY, MO.—The Kansas City Home Telephone Com- 
pany now has a toll line to St. Louis in operation and will shortly 
have telephone service to all towns in the territory tributary to 
Kansas City. At present 150 men are being employed putting up 
wires and installing toll stations. The Home system is now in 
service as far into Kansas as Beloit, embracing Lawrence, Topeka, 
St. Mary’s, Fort Riley, Manhattan, Junction City, Abilene, Minne- 
apolis, Clay Center, Concordia and many intervening towns. There 
is a line to Olathe, also, and one to Holton. Valley Falls and Alma 
are connected with the Home system in this city. Wires are in 
operation to Troy, Atchison, Hiawatha and St. Joseph. The 
company also has telephones in Liberty, Excelsior Springs, Rich- 
mond, Chiilicothe and Nevada. The system is to be extended into 
the Kansas and Missourj mining and oil districts. 








ELECTRIC RAILWAYS. 


SIGOURNEY, IOWA—Business men here have raised funds for a 
survey for an electric line from this place to Newton. 


OWOSSO, MICH.—The right of way for the Ionia-Owosso electric 
line is being rapidly granted by farmers, and grading will begin 
September 1. 


HILLSBORO, TEX.—Dallas capitalists have made a proposition 
to the city to construct and operate a system of street cars here, and 
it has been favorably received. 


SPRINGFIELD, ILL.—Officials of the Springfield-Lincoln-Bloom- 
ington Interurban have decided to raise the capital stock of the 
concern to $300,000, and also to start work as soon as right of way 
and franchises are secured. 

NANTICOKE, WIS.—By unanimous vote the city council has 
granted a thirty-five-year franchise to the Fond du Lac & North- 
eastern Electric Railway Company, projecting an interurban line 
between this city and Fond du Lac. 


GUTHRIE, O. T.—Arrangements have been made with a 


trust company of Pittsburg, Pa., for the bonding of the Oklahoma’ 


City street railway. This is believed to make the construction of 
the Guthrie & Oklahoma City Interurban line probable, as well as 
the construction of the Guthrie street railway. 


MINNEAPOLIS, MINN.—Within the next sixty days the Minne- 
sota Power and Trolley Company will advertise for bids for the 
building of its dam across the Mississippi river, two miles above 
Elk river. The power for the proposed new trolley lines will be 
obtained at this point, and the work will be hastened with all possi- 
ble speed. 


SAN JOSE, CAL.—-Plans are being formulated for the con- 
struction of an electric railway from this city to Berryessa. 
Messrs. Mehling and Lockwood, who recently secured a private right 
of way for an electric line from this city to the water front on 
San Francisco bay below Alviso, are the promoters of the 
proposition. 


COLUMBUS, OHIO—The Urbana, Mechanicsburg & Columbus 
Electric Railway Company has changed its name to the Columbus, 
Urbana & Western Electric Railway Company and filed a certificate 
of increase of its capital from $100,000 to $2,000,000. Chas. E. 
Prior, of Cincinnati, is president of the company, and Colin (Mc- 
Donald, of Urbana, is secretary. 


KANSAS CITY, MO.—The directors of the Kansas City & Olathe 
electric railway at a recent meeting awarded the contract for build- 
‘ing the remaining thirteen miles of the line to the Kansas City & 
Topeka electric railway. Hugh A. Holmes, W. A. Rule and S. P. 
Allen retired from the board of directors. Their places were filled 
by George Wulcop and A. F. Hatch, Chicago, and William George, 
Aurora. 

NASHVILLE, TENN.—Capitalists from New York have a repre- 
sentative on the ground looking into the feasibility of an electric 
railway between Nashville and Chattanooga. Three years is the 
time within which the line will be completed if rights of way are 
obtained as desired. It is said that if the rights of way can be 
secured for a reasonable amount of money the line will be in opera- 
tion by January 1, 1907. 

NILES, MICH.—The city council has granted a franchise to J. G. 
MeMichael for an electric railway which will connect this city with 
Benton Harbor, through Berrien Springs, and pierce the fruit belt. 
It will connect with the Niles-South Bend line here, which opens up 
the network of electric lines in Indiana. The terms of the franchise 
make it of thirty years’ duration, and the company is to pay $100 a 
year for the use of the streets outside of its taxes. 


HUNTINGTON, IND.—The Huntington County commissioners 
have granted a franchise to the Portland, Montpelier, Warren & 
Huntington Traction Company, which proposes to build between 
Portland and this city. The company is to secure private right of 
way and build its own bridges. Its franchise is for fifty years. 
Huntington and Salamonie townships will vote on propositions to 
grant this road subsidies of $25,000 and $10,000 respectively. 


NEW YORK, N. Y.—The Mineola, Roslyn & Port Washington 
Traction Company, which on August 10, 1903, was granted a fran- 
chise by the Nassau County supervisors to build a trolley railroad 
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from the county seat across the island to Long Island Sound through 
the villages from which the company derived its name, has received 
an extension of time by the supervisors to January 2, 1905, for the 
completion of the road. By the terms of the original permit the 
road was to have been built by June 1 of this year. 


BAY CITY, MICH.—C. T. Gregory, of New York, is mapping out 
the line of the Detroit, Pontiac, Lapeer & Bay City electric railroag. 
which was projected some years ago. Work is going on all along 
the line, local engineers working on the plans for this end of the 
route. Mr. Gregory says eastern capitalists are back of the enter. 
prise, and will push it to completion within a short time. The line 
will be run in sections, Bay City to Lapeer, Lapeer to Pontiac, 
Pontiac to Detroit, each forming connecting links. 

ALBERT LEA, MINN.—A plan has been formed for the incorpor- 
ation of an electric street railway system to start from Albert Lea 
and to be built through to Mankato. The principal movers in the 
matter are C. S. Edwards and W. A. Morin. The plan, it is stated, 
is to organize a company with about $10,000 cash capital to promote 
the project. The line itself is to be built by outside capital, but 
before this money can be secured it will be necessary for the local 
people to make a survey and prove that the enterprise is feasible. 


PITTSBURG, PA.—Plans are being prepared for a new traction 
line that will connect Pittsburg and Canonsburg. The line will start 
from Carnegie, and first run to McDonald, passing through a well. 
populated mining section, and then turn south to Canonsburg, the 
total distance being about eighteen miles. At Carnegie the line will 
connect with the Pittsburg Railways system, and from Canonsburg 
the plan is to ultimately. carry the line to Washington, or else form 
some agreement with the new road that now operates between these 
two points. 


JACKSON, MISS.—A movement is under way for the construc- 
tion of an electric line across the southern end of Wilkinson County, 
from Fort Adams on the river to Centerville on the Mississippi 
Valley road, via Woodville. The promoters of the scheme are now 
at work raising subscriptions to the stock of the enterprise, and 
assurances have been received from eastern capitalists that as soon 
as sufficient stock is taken by local subscribers to guarantee local 
interest and protection, the balance of the money will be forth- 
coming to build and equip the road. 


MANSFIELD, OHIO—At the annual meeting of the mansfield 
Railway, Light and Power Company, held in this city, the number 
of members of the board of directors was reduced from eleven to 
five. All of the Mansfield directors retired and the board of 
directors is now composed of out-of-town people. Following 
is the board of directors: Leopold .Kleybolte, Rudolph Kleybolte, 
Cincinnati; H. M. Byllesby, Chicago; W. D. Breed, Cincinnati, and 
A. S. Huey, of Chicago. The new board of directors organized 
by electing H. M. Byllesby president; A. S. Huey, of Chicago, 
succeeded Charles F. Ackerman as vice-president, and W. D. 
Breed was selected as secretary and treasurer. 


CHICAGO, ILL.—-As soon as the necessary improvements can be 
made the people of Evanston and the north shore will have an elec- 
tric street car service connecting with the Northwestern elevated 
road at Wilson avenue and extending around the downtown. loop. 
This has been assured by a long-term agreement which has been 
reached between the Northwestern elevated and the St. Paul rail- 
road, whereby the former secures the operation of the latter's 
suburban line between Wilson avenue and Evanston. The elevated 
company agrees to electrify the line, which will cost in the neigh- 
borhood of $800,000 or $1,000,000 for the six miles between Wilson 
avenue and Evanston. The St. Paul road is to receive a certain 
per cent of the net receipts. 

PHILADELPHIA, PA.—It is proposed by the Philadelphia Rapid 
Transit Company to take advantage of the summer months to place 
new tracks wherever it can be done without blocking traffic. Gangs 
will be kept busy night and day putting in new U-rails on concrete 
foundations. This work will be pushed in the business centre, with 
the view of having that section as well covered with the U-rail sys 
tem as possible before the winter sets in. Some of the suburban 
lines are to be extended, and in this matter West Philadelphia, Frank- 
ford and Torresdale will be the greatest gainers. Many miles of 
new tracks will be laid in the northeastern section. The work on 
the subway, it is stated, is to be vigorously pushed, and the con- 
struction of foundations for the columns of the West Philadelphia 
Elevated is to be begun shortly. 
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ELECTRIC LIGHTING. 


THOMSON, GA.—At a recent election it was voted to install an 
electric light plant and waterworks system. 


SPOKANE, WASH.—A second power plant is being installed by 
the Beaver company, owning the Baisley-Elkhorn mine. 


DENISON, TEX.—The council of Claremont has granted a fran- 
chise for an electric light system, work on which is to commence at 


once. 


PATERSON, N. J.—The Public Service Corporation has secured 
the contract for street lighting, at the rate of $100 per year for each 


are light. 


LIBBY, MONT.—A. B. Johnston, of Libby, has been granted a 
franchise for putting in an electric lighting plant and a telephone 


system in that city. 


SUMMERVILLE, S. C—A franchise has been granted to the 
Summerville Electric Light and Power Company, a local concern 
organized by W. W. Fuller. 


OMAHA, NEB.—Oakland’s bond election on the lighting plant 
proposition carried at the recent election by thirty-seven majority. 
The amount voted is $7,000. 


DALLAS TEX.—The Dallas Light and Power Company has com- 
pleted plans for the immediate erection of a power plant to cost, 
when completed, about $500,000. , 


WEEHAWKEN, N. J.—The Weehawken Contracting Company, 
recently incorporated, has been awarded a thirty-year contract for 
street lighting. The city will pay at the rate of $90 per lamp. 


LAGRANGE, GA.—At a meeting of the city council it was voted 
to issue $25,000 bonds to build and equip an electric plant. This 
will be submitted to the people at an early day, when a special elec- 
tion will be held. 


SAN DIEGO, CAL.—The Imperial Electric Light, Water and 


Power Company is pressing forward its preparations for electric 
service, and hopes by the first of August to be furnishing light and 
power to {mperial. 


HOLBROOK, MD.—The selectmen are preparing to renew the 
contract with the electric company for a period of five years. A 
franchise has been granted for the placing of wires along the streets 
for lighting purposes. 


SHEFFIELD, ALA.—Fhe Sheffield company has begun the work 
of erecting poles for the new electric light system. It will run the 
wires along the alleys instead of the streets, as heretofore, to pre- 
vent interference with the telephone system. 


AUBURN, N. Y.~Permission has been grantéd the Auburn Light, 
Heat and Power Company by the fire commissioners to remodel its 
power-house. Included in the contemplated improvements is the 
installation of a new 400-horse-power boiler. 


DURANGO, COL.—It is announced that the company projecting 
the electric power enterprise at Rockwood has let contracts for 
buildings, dam and flume aggregating $65,000. This enterprise in- 
cludes furnishing electric power for ali San Juan country. 


TRENTON, N. J.—The National Gas, Electric Light and Power 
Company has filed a certificate increasing its capital stock from 
$10,000 to $4,000,000, of which $2,000,000 is common and $2,000,000 
preferred, with six per cent-dividend on the preferred stock. 


NEW HOLLAND, IOWA—A franchise has been granted to M. M. 
Nolt, of Greenbank Mills, for the installation of an electric lighting 
system. Fifty thirty-two-candle-power incandescent lamps will be 
installed, to cost $950. The system will be in operation by October. 


HILLSBORO, ILL.—The board of supervisors has granted the 
Privilege to the Hillsboro Electric Light and Power Company to 
erect and maintain electric light wires over the highways of the 


county, so as to connect Hillsboro with Butler, Coffeen, Irving and 
Raymond. 
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PLATTSBURGH, N. Y.—Sealed proposals for lighting the streets 
of the city of Plattsburgh for a term of five years from November 
6 next, will be received by the board of public works of the city at 
the office of the board in Plattsburgh on Friday, July 15, 1904, at 
10 o’clock a. M. 


ADDISON, N. Y.—The board of trustees has renewed the old 
contract for street lighting with F. H. Wheaton. The contract is for 
two years, with the privilege of renewal for an additional three 
years. Thirty-three arc lights of 2,000 candle-power are to be fur- 
nished, at $60 per light. 


BALTIMORE,-MD.—The Mount Washington Electric Light and 
Power Company, at a meeting of the directors held recently at 
Mount Washington, elected the following officers: Thomas W. 
Offutt, president and general manager; Frederick C. Dreyer, vice- 
president, and Harry K. McIntyre, secretary and treasurer. 


BLKO, BRITISH COLUMBIA—The Elk River Power and Light 
Company has started work at Elk River Falls, and will proceed to 
install a large power plant immediately. It is also the intention of 
the company to install an electric train service from Elko to Michel, 
and furnish power to all industries in the Crow’s Nest Pass. 


PITTSTON, PA.—There is some talk of capitalists of this town 
forming an electric light company to furnish light, power and heat 
to the residents of Pittston and suburbs. The gentlemen interested 
intend to erect a large plant in the city and furnish lignt and heat 
at reduced rates. The council will be asked for a franchise in the 
near future. 


CANASTOTA, N. Y.—Dewitt C. Hadcock, who for some time 
past has been promoting a scheme to utilize the Limekiln Falls, 
near Stockbridge, for the production of power, has submitted a 
proposition to the village of Norwich to furnish 1,500 horse-power 
per day to that village, for the purpose of lighting, heating and 
power. He states that he can furnish this amount of power every 
day in the year at a great saving in cost. 


BAKER CITY, ORE.—Baker City will soon be supplied with 
electric light and power from the Rock Creek power plant, some 
twenty miles northwest of the city. This plant will supply about 
1,000 horse-power, which will be distributed to operate mine machin- 
ery, supply power for various purposes in this city, light the streets 
and operate irrigation pumps. A large number of mines in the 
vicinity of Bourne will also utilize the current. 


LANSING, MICH.—The Grand Ledge Electric Power Company, 
organized with $50,000 capital, to build and acquire water power 
and supply electric power at and near Grand Ledge, has been in- 
corporated by E. C. Jarvis of this city, who holds 200 of the 250 
shares of the company. The other stockholders are Joseph H. 
Bootes and Glen D. Smith, of Jackson. The company proposes to 
utilize the water in Grand river for generating electric power and 
will either acquire the water privileges at Grana Ledge or build 
a dam near that city. 


KNOXVILLE, TENN.—The light commission appointed March 4, 
1904, to report to the mayor and board of aldermen as to the cost 
of installing a municipal electric plant, estimate the cost of construc- 
tion at $137,900. The estimated annual cost of operation of 350 
arc lamps and 2,000 sixteen-candle-power incandescents is placed 
at $24,752.75, on an eleven-hour basis. Estimating on a twenty-four- 
hour basis, the cost would be $32,233. The estimated income from 
the sale of power and light to private consumers is placed at 
$43,400, leaving an annual net profit of $20,167. 


REDDING, CAL.—The Tehama Power and Transportation Com- 
pany is at work surveying for a power ditch which is to take water 
from Mill creek near Morgan Springs, and conduct it to a point just 
east of Red Bluff, where a power station will be erected. The first 
drop is thirty-four miles east of Red Bluff. The water there will 
have a 1,200-foot fall and sufficient power can be generated for any 
purpose. It is the intention to build a power-house at this place. 
When the ditch is completed there will be two more drops. The 
second drop will be twenty miles east of Tehama and will have a 
1,000-foot fall. The third drop will be ten or twelve miles east of 
Tehama and will have an 800-foot fall. The current generated will 
be transmitted to Red Bluff and neighboring points. 
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NEW INCORPORATIONS. 
INDIANAPOLIS, IND.—Scircleville Telephone Company. $6,000. 
GUTHRIE, OKLA.—The Perryman Telephone Company. $12,000. 
LANSING, MICH.—F lint & Saginaw Traction Company. $35,000. 


TUCSON, ARIZ.—-The Independent Telephone Company. $100,- 
000. 

COLUMBUS, OHIO—The Summerfield Telephone Company. $5,- 
000. 


HARRISBURG, PA.—Greenville Street Railway Company. $18,- 
000. 

DES MOINES, IOWA—Sully Mutual Telephone Company. $7,- 
500. 

SEDALIA, MO.—United Water, Gas and Electric Company. $1,- 
000,000. 

CINCINNATI, OHIO—Brandenburg & Big Bend Telephone Com- 
pany. $1,000. 

CARROLLTON, ILL.—Carrollton Heat, Light and Power Com- 
pany. $50,000. 

FRANKFORT, KY.—Eminence & New Castle Electric Railroad 
Company. $150,000. 

VICTORIA, BRITISH COLUMBIA—The Elsie Lake Power Com- 
pany, Limited. $10,000. 

APPLETON, WIS.—Outagamie Traction Company. 
from $30,000 to $300,000. 

KNIERIM, IOWA—Farmers’ Mutual Telephone Company. $5,- 
110. Incorporators: G. W. Lowry and others. 


Increased 


CHESTER, N. Y.—Chester Telephone Company. $2,000. In- 


corporators: F. L. Conklin, J. Durand and others. 


DES MOINES, 1OWA—Defiance Telephone and Electric Light 
Company. $15,000. Incorporators: F. McGuire and others. 


BEN WHEELER, TEX.—Central Telephone Company. $5,000. 
Incorporators: W. J. Steward, A. J. Adboni and J. A. Reynolds. 


SPRINGFIELD, ILL.—Pecatonica River Power Company. $5,- 
000. Incorporators: H. B. Wille, J. H. Vincent, C. B. Courtney. 


OXFORD, N. Y.—The Oxford Valley Telephone Company. $1,000. 
Incorporators: Ward B. Gofford, George B. Fletcher, John J. Lillies. 


HARRISBURG, PA.—The Honesdale Telephone Company; $40,- 
000. The Hanover Electric Power and Heating Company; $50,000. 


MADISON, WIS.—Cranmori Telephone Company. $2,000. In- 
corporators: G.M. Hill, M. O. Potter, J. B. Arpin and A. E. Bennett. 


TEMPLE HILL, ILL.—Egyptian Mutual Telephone Company. 
$2,500. Incorporators: W. C. Holmes, H. M. Stokes and John Mann. 


SALEM, ORE.—Consolidated Electric Light Company. $10,000. 
Incorporators: H. M. Basford, C. P. Johnson and Clarence Johnson. 


AUGUSTA, ME.—Zenith Telephone Company. $1,000,000. Presi- 
dent, M. H. Simmons, Augusta; treasurer, E. F. Whittum, Augusta. 


GUTHRIE, O. T.—The Deer Creek Telephone Company. $50,000. 
Incorporators: W. B. Cooper, J. W. Grigsby, Peterson, and I. M. 
Nelson. 

GUTHRIE, OKLA.—The Chickasha Electric and Gas Company. 
$450,000. Incorporators: J. M. Dodson, H. H. Watkins and J. B. 
Thieme, of Enid. 

SHERMAN, TEX.—Sherman Gas and Electric Company. $200,- 
000. Incorporators: J. F. Strickland, Dallas; Osce Goodwin and 
M. B. Templeton. 


MADISON, WIS.—Neillsville Light and Power Company. $30,- 
000. Incorporators: Victor F. Huntzicker, Mary J. Root and 
Spencer M. Marsh. 

DES MOINES, I10WA—Mercy Mutual Telephone Company. $20,- 
000. Incorporators: John Olson, C. H. Williamson, Simon Peterson, 
J. S. Miller and others. 


NEW YORK, N. Y.—Twombly Power Company. $45,000. Di- 
rectors: D. S. Dodge, Simsbury, Ct., and C. C. Dodge and W. I. 
Twombly, New York city. 
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PORTLAND, ORE.—Citizens’ Light and Traction Company. $200. 
000. Incorporators: A. Welch, I. Lowengart, Fred Langerman 
Louis Sommer and M. Hoff. j 


URBANA, IND.—The Urbana Independent Telephone Company 
$10,000. Directors: Emanuel Staver, Adam Cook, George Pretorioug 
E. F. Baker and J. C. Schmalzried. ; 


POTSDAM, N. Y.—Northern Union Telephone and Telegraph 
Company. $50,000. Incorporators: William M. Booth, A. B. Thom. 
son and R. W. Seinner, Syracuse, N. Y. 


ALBANY, N. Y.—The Farmers’ Cooperative Telephone Com. 
pany. $500. Directors: Robert Brundridge, Benjamin Brund- 
ridge, Sylvester Brundridge, of Wolcott. 


SANTA FE, N. M.—The Tucumcari Water, Ice and Power Com. 
pany. $25,000. Incorporators: Llewellyn T. Taylor, Aloysius §, 
O’Donaghue and Alexander D. Goldenberg. 


DES MOINES, IOWA—F'loyd Valley Rural Telephone Company, 
$1,000. Incorporators: N.S. Miller, P. H. Miller, William Clarksen, 
George Dummett, J. H. Greet, J. J. Getting. 

LANSING, MICH.—The West Michigan Interurban Railway Com. 
pany. $100,000. Inccrporators: W. H. Anderson, Grand Rapids; 
J. K. Flood, Hart, and F. A. Nims, Muskegon. 

CLEVELAND, OHIO—The Rocky River Water, Light and Power 
Company. Incorporators: Christian Burkhardt, Charles P. Corlett, 
E. H. Richards, E. Meunier and Robert Fisher. 


NASHVILLE, TENN.—The Tennessee Railway Company. $200- 
000. Incorporators: Ralph S. Barnes, Herman P. Robinson, H. Clay 
James, James D. Roberts and Samuel P. Sparks. 


CHICAGO, ILL.—United States Telegraph and Telephone Con- 
pany. $2,500. Incorporators: Henry E. Weaver, G. Watson French 
Henry L. Turner, Harry D. Critchfield and Harry Rubens. 


DENVER, COL.—Allen Power and Development Company. $1; 
000,000. Directors: Frank B. Bonnell, J. J. Lank, Fred Broder. 
gaard, William Newman, John H. Grossman, John Bishop and John 
Power. 

TROY, N. Y.—The Ausable Valley Light, Heat and Power Con- 
pany. $30,000. Directors: Wallace Murray, Perley A. Gould, A. 
K. Botsford and Cyrl F. Carpenter, of Saranac Lake, and Ernest 
Parker, of Keene. 


ST. LOUIS, MO.—Suburban Telephone Company. $100,000. In- 
corporators: J. Percival Phelan, of Wellston; James D. Houseman, 
of Ferguson; C. R. Black, of Clayton; W. Lee Travers, of St. Louis, 
and H. W. Karrenbrock, of Clayton. 


ALBANY, N. Y.—-The South Bethlehem Telephone Company. 
$2,000. Directors: E. C. Palmer, Charles D. Niver, J. R. Davidson, 
of South Bethlehem; Newton B. Vanderzee, John W. Mosher, Jobn 
B. Mosher and John F. Vrooman, of Selkirk. 


HARRISBURG, PA.—Pittsburg & Westmoreland Railway Com- 
pany; to construct a five-mile line from North Huntingdon town 
ship, Westmoreland County, to Herminie; $30,000; Edward Barrett 
Irwin, president. Carnegie, McDonald & Cannonsburg Street Rail: 
way Company; to build a line from Noblestown road, in Carnegie, 
to McDonald and Cannonsburg, eighteen miles; $110,000; president, 
W. J. Brennen, Pittsburg. Westmoreland County Passenger Street 
Railway Company; to build a ten-mile line from Latrobe to Lloyds 
ville, to Beatty, to Culberson, to Greensburg; $60,000; president, 
Joseph Keeling, Pittsburg. Adamstown & Mohnsville Electric Rail 
way Company; to build a line from Adamstown to Mohnsvil'le, eight 
miles; $75,000; president, Remont Moylan. West Chester, Uwehlal 
& Pottstown Street Railway Company; to build twenty-four miles of 
road from West Chester to Pottstown; $144,000; president, C. Wes 
ley Talbot, West Chester. Darby & Yeadon Street Railway Com 
pany; to build two and one-half miles of road in Delaware County, 
from Darby to Yeadon; $15,000; president, William I. Maize, Philé 
delphia. Breakneck Valley Railroad Company; to build a line five 
miles long in Fayette County; $50,000; president, A. J. Staub, Cor 
nellsville. Black Lick & Yellow Creek Railroad Company; to buili 
a ten-mile line from Rexis, Indiana County, to Burns Summit; 
$100,000; president, A. W. Lee, Clearfield. Franklin & Parker's 


i] 


Landing Railroad Company; to build a thirty-five-mile line from 
Franklin to a point in Hovey township, Armstrong County; $350; 
000; president, Samuel Rea, Philadelphia. 
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PERSONAL MENTION. 
MR. HIRAM FOLEY, who for some time past was electrician of 
the Mexican Central Railroad shops at Aguascalientes, Mexico, has 
resigned, to return to the United States. 


MR. RUDOLPH MIEHLING, the New York manager for the 
Walker Electric Company, of Philadelphia, Pa. has resigned his 
position to accept an appointment as sales engineer with the Frank 
Adams Electric Company, St. Louis, Mo. 


MR. GEORGE F. GREENWOOD, chief engineer and general 
manager of the Havana Electric Railway Company, of Havana, Cuba, 
is on a Visit to the United States. He is making his headquarters 
at the office of the company, Exchange Court, 52 Broadway, New 
York city 

MR. M. BELDEN, general manager of the Manila Electric Light 
and Rail .y Company, has left the Philippines on a trip to the 
United Si:tes. He is expected to arrive here about the middle of 


July, and will make his headquarters at the offices of the contractors 
for the \.anila system, J. G. White & Company, 29 Broadway, New 
York city. 


MR. GEORGE CAMPBBLL, president of the Germania Lamp 
Company, Harrison, N. J., has been making an extended trip in 
Europe aud the British Isles. Mr. Campbell reports a very prosper- 
ous outlook for the sale of American-made incandescent lamps 
throughout the foreign trade. He will return to the United States 
in about a week. 


MR. i: \LPH H. BEACH, who has been connected for some time 


with the :ailway department of the General Electric Company, has 
joined th: staff of the Tula Iron Works Company, of Tula, Mexico. 
It is said that he will have a controlling interest in this company. 


Mr. Beach will make his future residence in Mexico. Prior to his 
departure for Tula he was presented with a punch bowl by his asso- 
ciates in tne General Electric Company. 


MR. Hl. M. LITTELL, superintendent and general manager of 


the Rapid Transit Company, Chattanooga, Tenn., although a dis- 
ciplinarian of the strictest type, never hesitates to accord to his 
employés the full credit for duty well done. Following the close of 
the recent spring festival at Chattanooga Mr. Littell issued an open 
letter to the employés of the company, thanking them for the man- 
ner in which they had all been working together and approving in 
every way the methods of their organization. 

MR. J. HARTLEY WICKSTEED, president of the Institution of 
Mechanical Engineers, of Great Britain, during the visit of that 
association to the works of the Allis-Chalmers Company, at West 


Allis, stated that it was one of the pleasantest experiences that had 
come to the members during their American trip. He paid a high 
tribute to the manner in which all arrangements had been perfected 
in a short time, and congratulated the president, Mr. B. H. Warren, 
on the apparent excellence of the engineering works. 

MR. 4. M. MATTICE, chief engineer of the Allis-Chalmers Com- 


pany, has returned from Europe, where he was recently on a tour of 
inspection, and has now settled down to the duties of his position 


in Milwaukee, Wis. While in Europe Mr. Mattice visited the 
hydraulic machinery works of Escher, Wyss & Company, of Zurich, 
Switzerlind, and arranged important details concerning the manu- 
facture ‘1 the United States of its line of product. He also in- 
spected (ie Nurnberg Gas Engine Works at Nurnberg, Germany, and, 
at the » -l-known engineering establishment of Williams & Robinson, 


at Rugiy, England, he paid particular attention to the products and 
method's of manufacture of the Steam Turbine Advisory Syndicate, 
of whic: organization the AllisCChalmers Company is the American 
member. Mr. Mattice had several important consultations in Lon- 
don wit: Mr. Yarrow, the well known torpedo-boat builder, on the 
subject of turbines for marine purposes, and while on the Continent 
he mace, in the Allis-Chalmers interest, a series of tests of the 
Zoelly -icam turbine, of which so much has recently been heard. 


ELECTRICAL. SECURITIES. 

The developments of the stock market during the past week 
Were such as to continue the hope that the upward tendency would 
be mainiained. It must be remembered that the present time is 
more or less critical, and the announcing of the platform of the 
Democratic convention, which meets at St. Louis this week, will 
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have a significant effect upon speculative tendencies. The crop out- 
look continues to be the feature of interest, and with continued 
favorable reports from all quarters of the country there is little 
cause for any apprehension of dulness or inactivity. 

On Thursday of last week there was a strong upward movement 
in Metropolitan Street Railway stock and Metropolitan Securities. 
On comparatively large transactions, Metropolitan Securities stock 
rose 4%4 points, and Metropolitan Street Railway 33g. In sympathy 
with this the entire group of traction securities was strengthened. 
The budget of railway earnings continues to be favorable, and 
there are indications all over the country that business is picking 
up in general. 

The price of Consolidated Gas declined shortly before the close 
of the market on Friday, owing to the disappointment caused by 
the announcement of only the usual 2 per cent dividend for the 
September quarter. 

The statistics for the past six months indicate that there is good 
reason for anticipating better conditions for the latter half of the 
year. Liabilities and insolvencies have decreased, and railway earn- 
ings that in the earlier months showed losses of five per cent or 
more in comparison with last year, exhibit an increase of over 2 
per cent for June. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JULY 2. 


New York: Closing. 
Brookivm Hapid: Transit... ...ccccccsaccccs 49% 
COMBOSMINIG GOs «a 6 axe és acetdantwencweaess 193 
CORONADO OOOO S <5 oo. 6 Cos nee s aie hce stances 157 
Kites County lecttle. « ..ccccccecccnccncce 189 
Manhattan LBlevated...........cccccccccecs 14914 
Metropolitan Street Railway................ 114% 
New York & New Jersey Telephone......... 145 
Westinghouse Manufacturing Company..... 175 


The General Electric Company has applied to the New York 
stock exchange for permission to list $4,317,300 additional capital 
stock. 

Consolidated Gas directors have declared the regular quarterly 
dividend of 2 per cent, payable September 15. Books close August 
26 and reopen September 16. The board will not meet during July 
and August. 

The regular quarterly dividend of 114 per cent on the stock of 
the New York & New Jersey Telephone Company is payable July 15. 

The Kings County Lighting Company, of Brooklyn, has filed 
with the secretary of state at Albany a certificate merging with it 
the Kings County Gas and Illuminating Company, all of whose 
capital stock it owned. 


Chicuge : Closing 
CUHCRMG “0 ORONO o 666s alder eeccwdedese ees 122 
Cliteasc- dice TAGKEe Léa sccs deewcetcwcies 142 
Metropolitan Elevated preferred............ 51% 
National Carbon COMMOD...........ccceceee 28 
National Carbon preferred.................. 100 
Unig “TP VRCCOr COMING < 6 5 6 hed ccc eweess 5 ° 
Umiow: Traction: Prererved vc oc o'sckcccccsesscis 29 


Metropolitan Elevated’s June average of passengers carried was 
110,923, a decrease of 690. 


Boston: Closing 
American Telephone and Telegraph........ 129% 
Edison Electric Illuminating.............. 245 
Macgsnehusetts: Micetric..< sc .cccccicccccecs 72 
New England Telephone......:........eeee. 122 


Western Telephone and Telegraph preferred. 81 


It is reported that the earnings of the Massachusetts Electric 
Companies are showing handsome gains over last year. 


Philadelphia : Closing. 
Electric Company of America.............. 8% 
Electric Storage Battery common.......... 55% 
Electric Storage Battery preferred......... 55% 
Philadelphia WiGctrics « . ..6sc cco scccesocase 5% 
ii Io novo ones si ceniaseeeacacaa 51% 
United Gas Improvement... ........cccecce. 8256 


A director of the Electric Company of America is reported as 
saying that the company’s earnings will show an increase for the 
first half of 1904, notwithstanding the fact that considerable 
amounts are being spent on extensions and improvements. 
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THE POPE MANUFACTURING COMPANY, eastern department, 
Hartford, Ct., has issued its catalogue treating in a complete and 
comprehensive manner, the “Pope-Tribune” automobile runabout. 
Catalogue will be sent on request. 


THE EMERSON EBLECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., illustrates and describes in its bulletin No. 3055, 
which it is distributing, forge and volume blowers, direct-connected 
to “Emerson” direct-connected motors. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., has issued two interesting booklets entitled, “Dixon’s Graph- 
ite Cup Greases” and “Dixon’s Ticonderoga Graphite Grease.” 
Both of these booklets will be sent on request. 


THE CONSOLIDATED RAILWAY ELECTRIC LIGHTING AND 
EQUIPMENT COMPANY, New York city, N. Y., describes in its 
booklet which it is distributing the “Consolidated” axle light system 
for electric lights and fans for all kinds of railway passenger cars. 


THE H. T. PAISTE COMPANY, Philadelphia, Pa., is distribut- 
ing a circular letter concerning its manufacture, together with a 
circular illustrating and describing the key and keyless sockets 
which it manufactures. Circular and circular letter will be sent on 
request. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in bulletin No. 1028 describes the Bullock multiple 
voltage system of control for variable-speed electric motors. There 
are diagrams showing the connections, and a number of illustra- 
tions of typical applications of this system of control. 


G. M. GBST, the well-known subway contractor of New York 
and Cincinnati, has beea awarded a large contract for the con- 
struction of a conduit system through the lower part of Brooklyn, 
leading from the new power-house of the Brooklyn Heights Rail- 
road Company to its new sub-station. The company states that 
many other large contracts have recently been awarded it. 


THE TETER-HEANY DEVELOPING COMPANY, York, Pa., has 
opened business for the manufacture of wire covered with its new 
fireproof insulation. This company is having considerable success 
in the manufacture of this fireproof insulation, and its product has 
met with approval. It will be necessary to largely increase the size 
of the present plant to handle the new business which has been 
secured. 


THE WESTERN DISPLAY COMPANY, St. Paul, Minn., has is- 


sued a catalogue, illustrating and describing the many varieties 
of “Reflectric’ signs ‘which it manufactures. This sign is so 
arranged that at night a reflected light from invisible incandes- 
cent lamps is thrown on it, hence making it available for adver- 
tising in every branch of industry—day or night. Catalogue will 
be sent on request. 


THE AMERICAN ELECTRIC FUSE COMPANY, Chicago, II1., 
announces that the George H. Smith Steel Casting Company, Mil- 
waukee, Wis., has placed an order with it, to equip its entire plant 
with “Allen-Bradley” electric crane controllers. Thirteen controllers 
will be installed. The company states that the order was placed 
after comparative tests with other controllers and the ‘“Allen- 
Bradley.” Full particulars will be sent upon application to the 
company. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, N. Y., announces that it is placing on the market 
a new lining (“Arctic” brand of “Keystone” hair insulator), es- 
pecially for refrigerator car insulation. Its distinctive character- 
istic is, the company states, that while it contains the insulating 
properties of hair felt, it combines the papers used in connection 
therewith, so that instead of involving three operations the “Arctic” 
can be applied in one. The company will be glad to furnish 


samples, and figure on specifications. 


THE STROMBERG-CARLSON TELEPHONB MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., has issued a 
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new bulletin, No. 11. This supersedes bulletin No. 4, and describes 
generator call telephones. The book is handsomely printed jn 
two colors, and in addition to the descriptive matter and code 
numbers for ordering there are some fine illustrations of the ap- 
paratus in various stages of assembly. Diagrams are also given, 
showing the methods of making connections and the operation of 
special systems. 

THE BUCKEYE ENGINE COMPANY, Salem, Ohio, has produced 
a very handsome catalogue descriptive of the various types of 
engines which it constructs. The Buckeye works were establisheg 
in 1847, and this bulletin introduces the reader to a number of 
types of engine, showing the evolution from 1850 to 1900. A 
number of fine half-tones show the various styles of Buckeye ep. 
gines for special classes of service. The descriptive matter is 
particularly complete, and forms a good contemporary study of 
reciprocating engine design. : 


THE EUREKA ELECTRIC COMPANY, Chicago, IIl., is an. 
nouncing that it has established elegant new quarters at 617-619 
Monadnock Block, Chicago, where it will be pleased to see its 
customers and friends at all times. The company has recently 
made several improvements in many articles of its manufacture 
and at its Chicago office it is displaying a high-grade line of tele 
phone apparatus, including its new automatic exchange equip. 
ment, etc. It is distributing its bulletin No. 31 which treats on 
this new automatic exchange and it will be glad to send this bulletin 
on request to any one interested. 


THE CONNECTICUT TELEPHONE AND ELECTRIC COM. 
PANY, Meridan, Ct., reports a large sale of its weatherproof iron 
box telephones, which it has especially designed for mine, street rail- 
way and police service. It has also placed on the market several 
new styles of toll line switchboards which are specially designed 
for heavily loaded lines. The company further reports a large sale 
of its automatic intercommunicating telephones which are now ar- 
ranged for branch office exchanges with connection to city service 
and are adapted either for connection to local or common battery 
systems. The company has also placed on the market a new type of 
its five-bar telephone, which is equipped with non-interfering ring- 
ing device. Illustrative and descriptive matter of the above ap- 
paratus will be sent on request. 


THE ALLIS-CHALMERS COMPANY, Chicago, [1l., announces 
that it cordially invites all of its friends to use as headquarters, 
the facilities which it has provided at its power exhibit at the 
St. Louis Fair, in the Machinery Building. The 5,000-horse-power 
Allis-Chalmers engine and the Bullock electric generator which 
form this exhibit, furnish electric energy for the decorative lighting 
for the buildings and grounds of the exposition. ‘The installation 
stands in the centre of the building, with commodious spaces all 
about it, affording views of one of the largest generating units ever 
placed on exhibition. These spaces have been fitted up by the 
company, to afford every accommodation for visitors. There are 
writing tables and stationery provided, and attendants -will be there 
to receive and forward mail and telegrams, and to check the parcels 
and wraps of visitors, and to provide ice-water, all of course, free 
of charge. 


THE NERNST LAMP COMPANY, Chicago, IIl., states that the 
“Nernst” lamp is rapidly gaining favor in Chicago, and that it is 
evidenced by the fact that many of the company’s customers are 
placing orders to increase previous installations of “Nernst” lamps. 
Among the recent orders for additional lamps, may be mentioned: 
Armour & Company, also Nelson & Morris at the Union Stock Yards, 
Chicago. The former company added six six-glower and nine three 
glower lamps, while the latter has added twelve three-glower lamps 
to its already large installation. The company further states that 
Swift & Company, in the same locality, has 125 six-glower and 750 
three-glower “Nernst” lamps in satisfactory operation. The com 
pany’s Chicago office, formerly located at 638 National Life Buildins, 
in charge of M. A. B. Fleming as district manager, has been removed 
to 99 East Lake street. The new quarters are larger and better 
equipped in every way to take care of the company’s increasilé 
business. 
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